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ABSTRACT

This report covers the collection and presentation of 165 hours of usable
flight data for the CH-47A helicopter. The data recording system and the
data processing procedure are described, and an analysis summary of
the results of the flight data is presented. The flight data were recorded
between 9 September 1964 and 2 December 1965. The area of operation
was primarily at or adjacent to Fort Benning, Georgia. To analyze
parameters according to distinct flight phases, the reduced data were
separated into four mission segments: (1) takeoff and ascent; (2)
maneuver; (3) descent, flare, and landing; and (4) steady state. In the
form of tables, histograms, and exceedance curves, the data indicate

tne time flown in the mission segments and parameter ranges and the
number of parameter peaks occurring in the missions and ranges of other
parameters. Exceedance curves are given for both the rnaneuver and the
gust normal load factors.
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FOREWORD

The CH-47A helicopter phase of the research effort entitled '"Flight
Loads Investigation Program' is covered in this report. This phase of
the program was intended tc cellect, process, and analyze 200 hours of
operational flight loads data.

The program, which extended from 30 June 1964 to 15 February 1966,
was spoasored by the U, S. ,rmy Aviation Materiel Laboratories, Fort
Eustis, Virginia, under Contract DA 44-177-AMC-221(T). Mr. David
Chestnutt was the contract monitor.

Principal investigators for Technology incorporated were as follows:
Mr. Joseph F. Braun, project engineer, was in charge of vehicle in-
strumentation and data acquisition; Messrs,. Cyril Peckham and John
Nash, respectively, established and implemented the data processing
procedure; Mr. William Morrin wrote the computer program to govern
the computer calculation and compilation of data; Mr. Larry Clay
directed the data analysis and presentation; and Dr. Robert Loewy, con-
sultant, lent analytical support in the analysis and presentation of the
helicopter data.




CONTENTS

Page
ABSTRACT . . . . . . . . . . . . iii
FOREWORD. . . . . . . . . . . . v
LIST OF ILLUSTRATIONS . . . . . . . viii
LISTOF TABLES . . . . .« « « « « . xii
LIST OF SYMBOLS ., . . . . . . . . . xv
INTRODUCTION. . . . . . . . . . . 1
PROGRAM OBJECTIVES . . . . . . . . 2
DATA RECORDING AND PROCESSING. . . . . . 3
Data Recording . . . . . .« « « < . 3
Data Editing Procedures . . . . .« . .« . 3
Data Reading and Quality Control . . . . . . 5
Data Computations . . . . . . . . . 6
DATA RESULTS. . . . . . . . . . . 8
CONCLUSIONS . . . . . . . . . . . 11
REFERENCES . . . .« « « « « o« « 12
DISTRIBUTION . . . . .« « « « « o 13
APPENDIXES
1. Ilustrations, . . . . . . . . . 15
II. Computer Printouts . . . .« . « . . 67




Figure

10

ILLUSTRATIONS

Page
Block Diagram oi CH-47A Instrumentation System 3
Percentage of Total Flight Time in Each Mission
Segment 15
Flight {ime in Each Gross Weight Range Broken
Down by Percentage of Time in Each Mission
Segment 16
a) Gross Weight Less Than 20, 000 Pounds 16
b) Gross Weight 20, 000 to 22,000 Pounds 17
c) Gross Weight 22, 000 to 24,000 Pounds 18
d) Gross Weight 24,000 to 26,000 Pounds 19
e) Gross Weight 26,000 to 28,000 Pounds 20
f) Gross Weight 28,000 to 30,000 Pounds 21
g) Gross Weight 30,000 to 32,000 Pounds 22
h) Gross Weight 32,000 to 34,000 Pounds 23
Percentage of Steady-State Mission Segment Flight
Time in Each Gross Weight Range 24
Percentage of Steady-State Mission Segment Flight
Time in Each Density Altitude Range 25
Percentage of Steady-State Mission Segment Flight
Time in Each Rotor RPM Range 26
Percentage of Steady-State Mission Segment Flight
Time in Each Outside Air Temperature Range 27
Percentage of Steady-State Mission Segment Flight
Time in Each Rate of Climb Range 28
Percentage of Steady-State Mission Segment Flight
Time in Each Airspeed Range 29
Time in Steady-State Mission Segment in Less
Than 20, 000-Pound Gross Weight Range Broken
Down by Percentage of Time in Each Density
Altitude-Airspeed Range 30
viii
T W T I s, T T T I eI LTS




Figure

11

12

13

14

15

16

17

18

Time in Steady-State Mission Segment in 20,000~
to 22,000-Pound Gross Weight Range Broken
Down by Percentage of Tiine in Each Density
Altitude-Airspeed Range

Time in Steady-State Mission Segment in 22, 000-
to 24,000-Pound Gross Weight Range Broken
Down by Percentage of Time in Each Density
Altitude-Airspeed Range

Time in Steady-State Mission Segment in 24, 000-
to 26,000-Pound Gross Weight Range Broken
Down by Percentage of Time in Each Density
Altitude-Airspeed Range

Time in Steady-State Mission Segment in 26, 000 -
to 28,000-Pound Gross Weight Range Broken
Down by Percentage of Time in Each Density
Altitude-Airspeed Range

Time in Steady-State Mission Segment in 28, 000~
to 30, 000-FP >und Gross Weight Range Broken
Down by Percentage of Time in Each Density
Altitude-Airspeed Range

Time in Steady-State Mission Segment in 30,000~
to 32, 000-Pound Gross Weight Range Broken
Down by Percentage of Time in Each Der:sity
Altitude-Airspeed Range

Time in Steady-State Mission Segment in 32, 000-
to 34, 000-Pound Gross Weight Range Broken
Down by Percentage of Time in Each Density
Altitude-Airspeed Range

Exceedance Curves fcr Incremental Maneuver
Normal Load Factor Peaks by Mission Segment

a) Ascent Mission Segment

b) Maneuver Mission Segment

c) Descent Mission Seginent

d) Steady-State Mission Segrnent

ix

31

32

33

34

35

36

37

38

38
39
40
41




Figure
19

2¢

21

22

23

24

Exceedance Curves for Incremental Maneuver
Normal Load Factor Peaks by Gross Weight
Ranges

a) Less Than 20,000 Pounds
b) 20,000 to 22,000 Pounds
c) 22,000 to 24,000 Pounds
d) 24,000 to 26,000 Pounds
e) 26,000 to 28,000 Pounds
f) 28,000 to 30,000 Pounds
g} 30,000 to 32,000 Pounds
h) 32,000 to 34,000 Pounds

Exceedance Curves for the Composite of Incre-
mental Maneuver Normal Load Factor Peaks

Diagram and Tabulation of Maneuver Normal
Load Factor Peaks in Ranges of Rotor Tip
Speed Ratio

Exceedance Curves for Incremental Gust Normal
Load Factor Peaks by Mission Segment

2) Ascent Mission Segment

b} Maneuver Mission Segment
¢} Descent Mission S2gment

d) Steady-State Mission Segment

Exceedance Curves for Incremental Gust Normal
Load Factor Peaks by Gross Weight Ranges

a) Less Than 20,000 Pounds
b) 20,000 to 22, 60CG Pounds
c) 22,000 to 24, 020 Pounds
d) 24,000 to 26,000 Pounds
e} 26,000 to 28,000 Pounds
f) 28,000 to 30,000 Pounds
g) 30,900C to 32,000 Pounds
h} 32,000 to 34, 000 Pounds

Exceadance Curves for Composite of Incrremental
Gust Norma1 Load Factor Peaks

42
43
44
45
46
47
48
49

50

52

52
53
54
55

56

56
57
58
59
60
61
62
63

64




o

Figure

26

FRESY

Diagram and Tabulation of Gust Normal lL.cad
Factor Peaks in Ranges of Indicated Airspeeds

Cemposite Exceedance Curves for Incremental
Gust Normal Load Factor Peaks - CH-54A
Helicopter (Referencé 3)

Page

65

66




.
g

Table

v

Vi

vl

VI

X1

X1V

TABLES

Stick Position Selected Values
Flight Time for Mission Segment Versus Weight
Flight Time for Mission Segment Versus Weight

Steady-State Time for Altitude Versus Airspeed
by Weight and Total

Steady-State Time for Collective Stick Position
Versus Cyclic Stick Position by Rate of Climb
and Total

Steady-State Time for Rotor RPM Versus Rate
of Climb by Outside Air Temperature ana Total

Steady-State Time for Cy/o Versus'u by Rate
of Climb and Total

Cyclic Stick Peaks Versus Cyclic Stick Steady
by Collective Stick Steady

Cyclic Stick Peaks Versus Cyclic Stick Steady
by Density Altitude

Cyclic Stick Peaks Versus Cyclic Stick Steady
by Airspeed

Cyclic Stick Peaks Versus Cyclic Stick Stzady
by Rotor RPM and Total

Cyclic Stick Peaks Versus Airspeed Acceieration
by Mission Segment

Cyclic Stick Peaks Versus Airspeed by Mission
Segment

Cyclic Stick Peaks Versus Rotor RPM by Mission
Segment

Page

70

70

72

73

76

78

79

83

84

85

86

-y -

SR

2 eyt mwﬂ?jﬁlq o

iy




L

ot SptdEg

Table

XV

XVI

Xvil

XVl

XIX

XX

XX1

XX1r

XX11

XX1v

XXV

XXVl

XXvll

XXvil

XXIX

XXX

Collective Stick Peaks Versus Collective Sitick
Steady by Cyclic Stick Steady

Collective Stick Peaks Versus Collective Stick
Steady by Density Altitude

Coliective Stick Peaks Versus (Collective Stick
Steady by Airspeed

Collecrtive Stick Peaks Versus Collective Stick
Steady by Rotor RPM ard Total

Collective Stick Peaks Versus Airspeed Accelera-
tion by Mission Segment

Collective Stick Peaks Versus Airspeed by
Mission Segment

Collective Stick Peaks Versus Rotor RPM by
Mission Segment

Gust n, Versus Airspeed by Mission Segme=t by
Altitude by Gross Weight

Gust n, Versus u by Mission Segment by Altitude
by CT/ [ g

Gust n, Versus p by Mission Segment

Gust n; Versus Airspeed by Misgion Segment
Gust ny Versus p

Gust n, Versus Airspeed

Maneuver n, Versus Airspeed by Mission Segment
by Altitude by Gross Weight

Maneuver n, Versus i by Mission Segment by
Altitude by Cr /g

Maneuver nu, Versus u by Mission Segment

xiii

Page

87

88

89

93

94

95

96

97

110
122
124
126

126

147

165




Table

XXX1

Page
Maneuver n, Versus Airspeed by Mission
Segment 167
Maneuver n, Versus M 169
Maneuver n, Versus Airspeed 169

xiv

. AR
<

s
vy =




L .

SYMBOLS
Computer

Symbol Definition Equivalent

Cr thrust coefficient CT

Cr /o thrust coefficient ratio CT/S

hg density altitude, feet

ng normal ioad factor NZ

OAT outside air temperature, °F

P, atmosnheric static pressure, inches of mercury

R rotor radius, 29.55 feet

Vv airspeed, feet per second oc knouts

w gross weight, pounds

u rotor tip speed ratio MU

n ratio of circumference to diameter of circle

P local air density, pounds per square foot

o rotor solidity, 0.062 (Reference 4) S

Q rotor angular velocity, radians per second




INTRODUCTICN

Under contract tc the U, S. Army Aviation Materiel Laboratories, Fort
Eustis, Virginia, Technology Incorporated assisted in conducting a flight
loads program that involved four types of Army rotary- and fixed-wing
aircraft: the fixed-wing OV-1A airplane and the rotary-wing UH-1B,
CH-54A, and CH-47A helicopters. The program, entitled "Flight Loads
Investigation Program', was designed to determine the technical feasi-
bility of recording adequate flight loads on helicopters for the subsequent
derivations of loads spectra. From their base at Fort Benning, Georgia,
these aircraft flew combat air assault missions during special maneuvers
and normal flight training while the flight loads data were recorded. The
c ntribution of the aircraft types to the 697 hours of usable data collected
was as follows: OV-1A, 203 hours; UH-1B, 219 hours; CH-54A, 110
hours; and CH-47A, 165 hours.

Since the data from the OV-1A, UH-1B, and CH-54A were presented in

previous reports (see References 1, 2, and 3), this report gives the data
from only the CH-47A.

The data are presented in the forms of tables, histograms, and exceed-
ance curves. The tables give the number of measured and calculated
parameter peaks distributed among various combinations of parameter
ranges; the histograms show the percentages of flight time spent in
selected ranges of the flight parameters; and the exceedance curves indi-
cate the number of hours required to reach or exceed both maneuver and
gust normal load factors.
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PROGRAM OBJECTIVES

The primary program objective was to determine the magnitude and
relative frequency of the loads incurred by each of the four aircraft types.
Parameters chosen for measurement were those considered to be most
indicative of the loads sustained and most descriptive of the aircraft
motion and activity.

A samplc of 200 hours of usable flight data from each aircraft type was
desired in order to perform the data analysis. Although two of the four
aircraft types did not accumulate these hours because of problems and
complications inherent in a field test program, the actual data acquired
were sufficient for a valid sample. Furthermore, since the data results
provide the initially desired design information and will likely lead to
improved operational procedures, it is believed that the program objec-
tives were fulfilled.
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DATA RECORDING AND PROCESSING

DATA RECORDING

As illustrated by the functional block diagram in Figure 1, an oscillo-
graphic recording system was installed in each of six CH-47 helicopters.
Eight parameters were recorded on the oscillograms: (1) airspeed,

(2) altitude, (3) normal acceleration at the center of gravity, (4) outside
air temperature, (5) rotor rpm, (6) collective stick position, (7) longi-
tudinal cyclic stick position, and (8) time. Between 9 September 1964
and 2 December 1965, 165 hours of usable flight data were collected
during 769 flights which involved 230 engine starts.

ALTITUDE AIRSPEED NORMAL
0.14 PSIA 3 & pSID ACCELERATION :." rox AIRCRAFT 5
:25C 28.V DC
STATHAM STATHAM PRSI ROTOR RPM "”m‘cﬂ mxsn = o
PA-31.TC-15-350 PHY.TC: 5330
A 10:.2 5-350 5 A SUPPLY
Y | \ ]
CYCLIC STICK COLLECTIVE Y Y
POSITION STICK POSITION
LOCKHEED LOCKMEED
wRe-158 wa8.158
Y
B & F BRIDGE BALANCE -t AUXILIARY
UNIT MODEL 4-10¢ BaU b CONTROL BOX
-

{ Y

Y

CENTURY OSCILLOGRAFH
RECORDER. TYPE 409 B

Figure 1. Block Diagram of CH-47A Instrumentation System

DATA EDITING PROCEDURES

Data editing consisted principally of checking time intervals, marking off
each flight into four mission segments, determining the acceleration




peaks to be read and identifying the cause as either gust or maneuver,

and determining the longitudinal cyclic and collective stick positions to
be read.

The four mission segments are (1) takeoff an.’ ascent; (2) maneuvering;
(3) descent, flare, and landing; and (4) steady state. During the first
three mission segments, which comprise the transient part of flight, the
stick position traces show no steady values about which the stick traces
seem to deviate, while the airspeed and altitude traces manifest frequent
changes. Mission Segment 1 (takeoff and ascent) includes not only the
takeoff and climb to the initial steady-flight altitude but also unsteady
ascents to other steady-flight altitudes. Mission Segment 2 (maneuvering)
consists of any transient parts of flight which are not characteristic of
Mission Segments 1 and 3. During maneuvering, the normal acceleration
trace is usually very active. In azddition to the unsteady part of flare and
landing, Mission Segment 3 (descent, flare, and landing) includes the
unsteady part of any descent whether intended for a new steady-flight
altitude or for landing. Mission Segment 4 (steady state) includes those
parts of the flight where the stick traces are relatively steady and where
the airspeed and altitude traces are steady or changing smoothly. Such
characteristics prevailed during cruise, hover, and steady ascent and
descent.

The criterion for selecting acceleration peaks to be read was those peaks
which were outside fixed threshold levels and which rose or fell 50 per-
cent of the peak value, or 0.2g, whichever was greater. Whereas the
fixed thresholds were 0.8 and 1.2g, editors used levels of 0. 84 and 1. 16g
to ensure the inclusion of all valid peaks. Any peaks found within the
fixed threshold levels during the computer processing were eliminated.
The identification of peaks as sither maneuver- or gust-induced was
facilitated by observing that either or both of the stick position traces
always deflected before a maneuver-induced peak.

The criterion for selecting the stick position peaks to be read was those
peaks which rose and fell 10 percent of full stick travel and which mea-
sured at least 10 percent above or below the normal values, These ror-
mal values depended on the mission segment. For the steady-state mis-
sion segment, the normal values were the steady values of the stick
positions just before and after the peak value. For the three transient
mission segments (where there were no ‘'steady' stick positions), an
arbitrary set of normal values was chosen to approximate the stick posi-
tions during hover. The selected values are listed by aircraft serial
number in Table L.
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TABLE 1
STICK POSITION SELECTED VA _UES

Aircraft Long. Cyclic Normal Collective Normal
_____No. (pct) _(pct)
416 42.5 42.9
417 49.9 52.2
418 59.2 46.0
902 54.2 47.7
907 54.7 46.5
916 53.6 39.1

In addition to the foregoing editing, all traces except those for the steady
stick positions were marked at each instant of an acceleration or stick
position peak during the transient mission segments. Because of the
unsteady state prevailing during the three transient mission segments,
no elapsed time was associated with these readings; the traces marked
here were read only to provide corresponding parameter values in tabu-
lations of the peak values. During the steady-state mission segment,
however, all traces except that for acceleration were marked at critical
points to permit an adequate time-history representation of the para-
meters. Consequently, the elapsed time at each steady flight condition
and the steady-state par meter values corresponding to the peaks were
tabulated.

DATA READING AND QUALITY CONTROL

All edited data points were measured on semiautomatic oscillogram
readers, and the measurements were transcribed directly to punched
cards. When all data were extracted from a flight, a printout of the
cards was given to the Quality Control Section for preliminary data
checking. Using standard quality control techniques, this section manu-
ally remeasured random points comprising an adequate sample, com-
pared these measurements with those produced by the semiautomatic
readers, and established mean and standard deviations from the differ-
ences between the two sets of readings to determine and control the de-
sired reading accuracy. Any flights whose measurements did not meet
the accuracy stand=rds were reread by the semiautomatic readers. In




addition to the attainment of accurate values, uniformity was obtained in
the interpretation and measurement of the traces.

When all data had been processed, the rmcan and standard deviations
were calculated for the entire dato sample., I a normal distribution of
reading errors is assumed, 99.7 percent of the reading sheuld be within
three standard deviations of the true values. Based on avorage calibra-
tion values, Table II shows the mean deviation and the three standard
deviations for each parameter.

TABLE II
QUALITY CONTROL VALUES FOR EACH PARAMETER
S T e R e e —————————
Three Standard Deviations
Parameter Mean Deviation (99. 7% Accuracy Lim:it)

Normal lLoad Facter, g . 0009 + .046

Airspeed, knots* -6.04 + 2.1

Altitude, feet** -1.5 + 63

Outside Air Temperature, °F 0.05 * 2.2

Rotor, rpm -0.08 + 3,3

Long. Cyclic Stick, percent -0.12 % 3.1

Collective Stick, percent -0.13 * 3.2

*Computed at a 20 -knot indicated airspeed
**Computed at a 1000-foot density altitude and staudard temperature

DATA COMPUTATIONS

The normal load factor, n;, was read directly from the normal accelera-
tion trace, To present positive and negative peaks conveniently, an in-
cremental normal load factor, An,, was derived from each n, peak by
using the relation

Anz= rlz - 100.




Siiice density altitude is “ormally uced in describing helicopier perfor-
mance, it was calculated from the following equation (see Reference 5):

:— 518.4 p, 0. 235
hy = 145,300 § 1 -

29.92 OAT + 13,745.2

Only indicated airspeeds ave given, since the .nstrument installation cor-
rection to derive the calibrated airspeed was not considered to be sub-
stantial enough to imp-ove appreciably the accuracy of the indicated air-
sveed. For airspeeds below 110 knote, the correction is less than 4.6
knets; in addition, it depends on the thrust conditions of the rotor, such
as those during hover and full power c¢limb.

Rotor rpm and outside air temperature were computed by applying linear
calibrations to the trace measurements. With the displacements of the
stick position traces representing the deflections of the longitudinal
cyclic stick from the {ull-forward position and the deflections of the col-
lective stick from the full-down positicn, the respective stick positions
were computed from the trace measurernents in units of percent of full
deflection., By an approximate differentiation of the altitude trace, the
rate of climb was computed continuously during the steady-state mission
segment and at each position stick or acceleration peak during the three
ransient mission segments, At the same times that the rate of climb
was computed, the 'longitudinal acceleration, " or rate of change of air-
sp*ed, was darived by an approximate differentiation of the airspeed
trace.

Two nondimensional parameters, the rotor tip speed ratio, {u), and the
ratio of the thrust coefficient, (C~), to the rotor solidity, (o), were
calculated as follows. With a consistent system of units employed, &
was calculated as a nondimensional parameter from the fcllowing ex-
pression:

BT ——

Q2R

The thrust coefficient ratio was calculated as a nondimensional para-
meter from the following expression:

CT/o' = w .

pw R? (QR)Z [ 4




DATA RESULTS

The processed data representing the 165 hours of valid flight data are
presented in the form of tables, histograins, and exceedance curves,
The histograms and some types of tables show the flight time spent in
ranges of one parameter versus ranges of a second parameter. With the
exception of Table III, which distributes the total flight time among the
four mission segments to illustrate the mission segment time versus
gross weight, the times given are these covering the steady-state mis-
sion segment only. Other types of tables show for a parameter the num-
ber of its peaks falling within both given ranges of this parameter and
those of a second parameter. For rurther data breakdowns, some of
both types of tables zre relatcd to the single range of a third and a fourth
parameter. As mentioned before, the exceedance curves indicate the
number of hours required to equal or exceed a given parameter value.

Figures 2 through 17 are histograms showing the psvcentages of flight
time spent in ranges of various parameters. Except fo. Figures 2 and 3,
which are based on the totzl flight tirne, the time given covers the stezady-
state mission only. Figure 2, giving the percentage of total flight time
spent in each mission segment, showe that the time experded in the
steady-state and maneuver mission segments was 65 and 6-1/2 percent,
respectively. The fact that the CH-47A is primarily a cargo ard per-
sonnel carrier not requiring extensive maneuvering explains the relatively
short time spent in the maneuver mission segment. With a distribution
similar to that shown in Figure 2, Figure 3 shows for each gross weight
range the percentage of time spent in the mission segment. As apparent,
the gross weight does not appreciably affect the time spent in each mis-
sion segment.

Figure 4, which gives the percentage oi steady-state time spent in each
gross weight range, shows that 54 percent of this time was spent in the
20,000~ to 22,9G0-pound range The maximum takeoff gross weight in
the recorded data is 33,923 pounds. As indicated in Figure 5; more than
40 percent of the steady-state flight time was spent at density altitudes
below 1000 feet; no steady-state flight time was spent above 5000 feet.

Figure 6 shows that 88 percent of the steady-state time was spent in the
rotor rpm range between 230 and 240 rpm. The theoretical maximum
power-~cn rotor rpm permitted for this helicopter is 230 rpm. As shown

8




in Figure 7, the outside air temperature was between 50° F and 80° F
more than 70 percent of the steady-state flight tirne and below 30° F
only 3-1/2 percent of this time.

Figure 8 shows the percentage of steady-state time spent in rate-of-
climb ranges. More than 97 percent of the time was within the range of
-500 to +500 feet per minute. Although no rates less than -1500 feet per
minute or more than +1500 feet per minute were recorded during the
steady-state missions, higher descent or climb rates may have occurred
during the transient mission segments.

As shown in Figure 9, which distributes the steady-state flight time
among the various airspeed ranges, no airspeed exceeding 135 knots was
recorded. For combinations of airspeed and altitude ranges, Figures 10
through 17 show the percentage of stcady-state time spent in gross
weight ranges. At the gross weight ranges between 20, 000 and 24, 000
pounds, which included nearly 75 percent of the total steady-state flight
time, the distribution of time in the altitude-airspeed blocks is very
uniform. Except for airspeeds below 46 knots, which occurred mostly
below a 1000-foot density altitude, no given airspeed may be associated
with a specific density altitude. At the higher gross weights, the steady-
state flight time was spent mainly above 1000 feet. However, at gross
weights above 32,000 pounds, no time was recorded at density altitudes
higher than 2000 feet. For gross weights above 24, 000 pounds, only

10, & minutes of steady-state flight time was recorded at airspeeds above
125 knots. Since the airspeed in more than 59 percent of the steady-state
flight time was between 60 and 100 knots, the normal cruise airspeed for
the CH-47 is obviously within this range.

The exceedance curves in Figures 18, 19, and 20, which include both
positive and negative increments, show the number of hours to reach or
exceed a given incremental maneuver load factor. These figures repre-
sent the composite data and mission segment and gross weight break-
downs. Although the steady-state and descent mission segments incurred
the highest values, the maneuver mission segment had the highest fre-
quency of values. The high maneuver incremental load factors occurred
at gross weights below 22,000 pounds. While the steady-state mission
segment exceedance curves for positive and negative increments are very
similar, the frequency of the positive value is slightly higher. Since the
number of data points at gross weights above 24, 000 pounds is small, the
plots at these weights should be considered as trends only. The curve
for the compcsite data in Figure 20 shows that the positive iucremental
values occurred more frejuently than the negative values. Again, the
portion of the curve at the larger incremental values where few points
were plotted should be interpreted as revealing a trend only. Figure 21
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shows a tabulation and a plot ¢f maneuver normal load factors versus
rotor tip speeds.

Figures 22, 23, and 24 show exceedance curves for incremental gust
normal load factors. As with the figures for maneuver values, thes=
figures give curves for the composite data and the mission segment and
gross weight breakdowns. The close similarity of the gust spectra for
the ascent and descent missions was due to the low altitudes generally
prevailing during these missions, A comparison of the data shows that
the steady-state mission segment generally had a more severe gust en-
vironment. However, this observation should be qualified somewhat,
since some gusts occurring during the transient mission segments may
have been lost because of the editing criterion of identifying a peak as
being caused by a maneuver whenever a stick position trace deviated be-
fore an acceleration peak. As evidenced in the gross weight breakdown,
the gross weight variation did not significantly affect the gust spectrum.
This variation, however, was very limited in the extreme weight ranges,
since most of the time was spent in the 20, 000- to 24, 000-pound gross
weight range. Figure 25 is a tabulation and a plot of gust normal lnad
factors versus indicated airspsed ranges.

Of interest is the comparison of the gust spectrum for the CH-47A
tandem-rotor helicopter with that for the CH-54A single-rot.r helicopter.
Data for the two spectra were obtained generally during the same period
and over the same geographic area. Both helicopters have gross weights
of over 20,000 pounds, the maximums for the CH-47A and CH-54A being
about 38,000 and 45, 200 pounds, respectively. The comparison of the
composite data exceedance curve in Figure 22 for the CH-47A with that
in Figure 26 for the CH-54A (reported in Reference 3) shows that the
CH-54A incurred a slightly higher frequency of lower magnitude gusts.

10




CONCLUSIONS

it is concluded that:

The significant load spectrum derived from the CH-47A flight
loads data evidences the technical feasibility of conducting flight

loads programs on helicopters.

1,

“lie correlation of the gust- and maneuver-induced load factors
. monstrates the practicality of identifving the cause of acczl-
eration peaks according to the characteristic patterns in the

2.

stick position traces,

None of the instruinented CH-47A helicopters exceeded the de-~
sign load factor limit of 2.67, since the highest recorded factor

was 1.62.

11
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Figure 21. Diagram and Tabulation of Maneuver Normal Load
Factor Peaks in Ranges of Rotor Tip Speed Ratio
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Figure 22. Exceedance Curves for Incremental Gust Normal
Load Factor Peaks by Mission Segment

(a) Ascent Mission Segment
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Figure 22. (b) Maneuver Mission Segment

53




1An,!

HOURS TO REACH OR EXCEED

10°

B | ) 8 i

b . ) I A
O Positive Peak

O Negative Peak

27.87 Hours
102
10 7
i
s
LY
A
.40 I
3
1
16!
-2
05 2 4 6 8 7

GUST NORMAL LOAD FACTOR, lAn,l

Figure 22. {(c) Descent Miss

54

ion Segment




1A,

HOURS TO REACH OR EXCEED

) § &

)
—1 s T

O Positive Peak —

e———

D s ]

Negative Peak——

——

107.62 Hours

102 :
]‘ '
/ ?b[/ | |
0 —
A
i/
i
i
/
16!
]
2
10 2 P 6 8 10 12

GUST NORMAL LOAD FACTOR, iAnyl
F .gure 22. (d) Steady-State Mission Segrnent

55




10°

) ) _J
———— —1
Q Positive Peak —f
M Negative Peak —{
v 10.15 Hours
102

)

[ +

Y I .

Q

W

x

W

g

&

|

Qo

-

2

16!

| =2 !
' 9% 2 4 6 8 10 12

GUST NORMAL LOAD FACTOR, iAn,l

Figure 25. Exceedance Curves for Incremental Gust Normal
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(a) Less Than 20, 000 Pounds
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Figure 23.
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Figure 23. (g) 30,000 to 32,000 Pounds
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Figure 25. Diagram and Tabulation of Gust Normal Load
Factor Peaks in Ranges of Indicated Airspeeds
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Figure 26. Composite Exceedance Curves for Incremental Gust
Normal Load Factor Peaks - CH-54A Helicopter

(Reference 3).

66

s e m—m&’ - TR YO I T S SRS




APPENDIX II

COMPUTER PRINTOUTS

Tables III through XXXIII are computer printouts.

All times are given in minutes unless otherwise specified. Times have
been rounded off to the nearest tenth of a minute. Thus, time tables
which are added before rounding occurs may disagree with the sum of the
rounded values by some fraction of a minute. The method assures that
any value shown is within 0,05 minute of the correct value. A time value
between 0 and up to but not including 0.05 minute was printed as " 0.0",
while no time measured was printed as " 0." .

Tables having no points or time were not printed.

Table headings are arranged so that the first-mentioned parameter refers
to the vertical ranges at the left of the table; the second-mentioned para-
meter refers to the horizontal ranges at the top of the table; where a
third or fourth parameter is mentioned, it is followed by its range in the
heading. As an example, the heading '"NZ GUST PEAKS VS VEL. BY
MISS. SEG. ASCENT, ALT. LESS, WGT. 30000' indicates t-e number
of gust n, peaks in selected airspeed ranges for ascent, altitude below
1000 feet, and weight between 30,000 and 32,000 pounds.

The range codes for all parameters are given on the following pages.
The codes are the lower limits of each range.
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Airspeed Acceleration Rate of Climb
(ft/sec?) (ft/min)
Code Range Code Range
Less Below -15 Less Below -2500
-15 -15to -12 -2500 -2500 to -2000
-12 -12 to -9 -2000 -2000 to -1500
-9 -9 to -6 -1500 -1500 to -1000
-6 -6 to -3 -1000 -1000 to -500
-3 -3 to 3 -500 -500 to 500
3 3 to 6 500 500 to 1000
6 6 to 9 1000 1000 to 1500
9 9 to 12 1500 1500 to 2000
12 Above 12 2000 2000 to 2500
2500 Above 2500
Outside Air
Tip Speed Ratio Temperature (°F)
Code Range Code Range
Less Below 0.00 Less Below 0
0.00 0.00 to 0.05 0 0to 10
0.05 0.05t0 0.10 10 10 to 20
0.10 0.10t0 0.15 20 20 to 30
0.15 0.15t0 0.29 30 30 to 40
0.20 0.20 to 0.25 40 40 to 50
0.25 0.25t0 0.30 5C 50 to 60
0.30 0.30 to 0.35 60 60 to 70
0.35 Above 0.35 70 70 to 80
80 80 to 90
90 Above 90
Altitude (feet) Weight (pounds)
Code Range Code Range
Less Below 1000 Less Below 20, 000
1000 1000 to 2000 20, 000 20, 000 to 22, 000
2000 2000 to 5000 22,000 22, 000-to 24, 000
5000 5000 to 10, 000 24, 000 24, G006 to 26, 000
10, 000 10, 000 to 15,000 26, 000 26, 000 to 28, 000
15, 000 15, 000 to 20, 000 28, 000 28, 000 to 30, 000
20, 000 Above 20, 000 30, 000 30, 000 to 32, 000
32,000 Above 32, 000




Airspeed {knots)

Code
Less
40
60
80
85
90
95
100
105
110
115
120
125
130
135
14C

Range
Below 40

46 to 60
60 to 80
80 to 85
85to 90
90 to 9°
95 to 100
100 to 105
105to 110
110 to 115
115to 120
120 to 125
125 to 130
130 to 135
135 to 140
Above 140

Collective & Cyclic
Stick Peaks (%)

Code
Less
-40
-30
-20
-10
10
20
30
40

Range
Below -40

-40 to -30
-30 to -20
-20 to -10
-10to 10
10 to 20
20 to 30
30to 40
Abcve 40

Thrust Coefficient

Ratio
Code Range
Less Below 0.06
0.06 0.06 to 0.09
0.09 0.09t00.12
0.12 0.12t0 0.15
0.15 Above 0.15
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Gust n, and

Maneuver n  (g)

Code Range
Less Below 0.

0.2to0 0.
0.4t00.
0.5t0 0.
0.6to 0.
.7t0 0.
.8tol

NN - 00000O0
'S
[
[}
Pl el st ped P

BN O OOV R WU, BN
b NODORONNTUVBWNDDIC0 BN

Collective & Cyclic
Stick Steady (%)

Code Range
Less Below 10
10 10 to 20
20 20 to 30
30 30 to 40
40 40 to 50
50 50 to 60
60 60 to 70
70 70 to 80
80 80 to 90
99 Above 90
Rotor RPM

Code Range
Less Below 210
210 210 to 220
220 220 to 230
230 230 to 240
240 240 to 250
250 Above 250




TABLE III
y FLIGHT TIME FOR MISSION SEGMENT VERSUS WEIGHT

~

TIPEINIMITIES) +OR  WISSION SEGREXT vS MEIGHY oTaL

LESS 200C0 22000 24000 2603C 28CCO  20C0C 32000 TCTAL

ASCEAT 62,1 #4l.0 3e6.% 22.2 30,2 26.0 1&.d S.1 Ln.?

fanyve 1C.C 217.) 297.) 22.0 20.4 9.2 8.3 ¢4d.0

N CESCNT  138.C tOWN.9 9.9 2.6 45,2 Ac.d 23.4 6.1 1872.0
STESOY 4N3. 0 3520.5 1408.2 246.4 237.3 208.3 213.0 59,7 4457.2

TOTAL  €12.9 %453.2 250%.9 301.0 335.2 384.0 321.7 79.5 9948.1

L 23
TABLE IV
STEADY-STATE TIME FOR ALTITUDE VERSUS
AIRSPEED BY WEIGHT AND TOTAL
TIPEININLTLS) FUR ALTITUCE vS VELOCITY BY wEIGHT LESS

LESS LY 0 14 [ 1} %0 9% 100 10% 110 1 120 12% 130 133 140 TOTAL
. L£38S 43.7 S.7 3.2 10. 4 10.¢ 17.0 12.6 5.6 2.0 1.) 1.7 1.9 0.8 1333
€ 1000 16.2 39 21.8 2.3 20.2 13.4 8.6 10.1 8.6 14,2 2.3 3.0 3.8 143.9
2000 2.4 7.8 7.8 8.C 12.7 21.¢ 14.1 .93 2.9 1.0 2.6 [} 0.4 107.2%

13000

20000
1078, 0.3 82 1.8 40,3 8.8 43.1 3.0 2%.7 20.3 18.0 3.1 1%.7 11.1 0.4 +03.8

TIPEInIWIES) FOR ALTITUCE vS VELOCITY BY wkiGHT 200C0
LESS 49 (1} o0 [ ] 90 * 100 105 110 113 120 125 19 133 140 TOTAL

LESS 271.6 31.8 3.5 213.7 245.5 17C.6 114.9  T75.6 5.3 el.3  feal 2222 e.2 3.8 1e52.9
1000 159.8 1%.0 227.3 1e0.1 104.4 163,46 121.4 935.} 12.7 5.9 230 1.5 175 1.9 12%4.9
2000 3.4 .0 Te.e 30.% 66.9 0.8 73.1 Sa.s  27.7 30.8 2%5.80 19.0 10.% 1.0 2.0
3000
10¢c0
15200
20000
TOTAL 434.6 98,6 623.4 404.6 490.0 251.0 311.4 2¢4.9 219.7 120.3 92.9 %2.7 N2 o3 3320.3

TIPEININUTES) FOR ALTITUCE VS VFLOCTTY BY wEICMT 220CO
LESS 49 60 €0 e 20 ”» 100 10% 110 113 120 123 130 133 160 TOTAL

LESS  1d0.7 21.2 1096 61.6 T34 6.1 %L1 45,3 48.0 28.7 12.8 8.2 2.0 0.9 730.7
1300 7C.3 .3 88.3 0.8 33.0 50.2 3.9 29.8 27.6 47.6 35.7 16.6 12.¢ 1.9 $29.7
::g 1.7 36.2 22.1 28.1 23.7 2.3 20.6 21.% 17.0 7.9 T.¢ 13,0 2.8 220.7

10000

15000

20€CO

TOTAL  260.7 30,7 234.2 114,272 135.3 1%6.0 140.3 93.7 97.84 9.6 %6.3 2.2 28.0 3.3 1688.2

TISE(NIWUTFS) FOR ALTITUCE vS vELOCITY BV wEIGHT 24000
oo LESS «0 60 0 (2] * " 100 10% no 113 120 129 130 1 160 TO0TAL

LESS 0.7 1.6 e.1 3.3 4.7 1.5 1.9 1.8 le¢ 0.3 22.9
. . 1000 3.2 1.6 1% 4.9 107 16.3 163 10.2 16,1 25.3 i0.) S.7 2.9 185.0
- 2000 1.8 . 3.2 3.9 %4 Tel 6.3 %3 s.7 12.7 o7 1.8 78.4

3000

10¢C0

35000

20000
1om 5.9 3.3 29,4 v 14,6 29,86 28.4 19.8 28,1 33.6 24.35  14.) 9.0 0.3 288,04

<
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TABLE IV - contd,

TIPEINIWIES) FOR ALTITUDE vS VELOCITY 8Y wEI“wl 20000

LESS 40 o0 L4 (1] °0 *s 10 105 110 113 120 12% 1% 133 160 TOTAL
LESS 1.6 0.5  13.4 12,4 13,6 24.0 22.1 12.% 0.2 ‘b 1.9 3.8 1.1 1196
1CCO 0.5 4.9 3.9 6.9 1.2 1.6 8.2 .3 3.3 8.7
2000 0.8 0.8 1.0 3.7 4.3 7.0 20.7 1%.e¢ %.2 .7
%C00
10000
13¢00
20000
T0TAL 2.1 3.5 19,0 10.6 21,3 349 3.2 20.1  35.3 203 ML) 3.0 f.1 237.3
TIPE(NINUTFS) FOR ALTITUDE ¢S VELOCITY 8Y »EICHT 28000
LESS 0 0 0 [ ) *°0 ”» 100 103 110 nus 120 123 130 £33 140 TOTAL
LESS T.2 1.6 18.4 10.6 (34 4.9 Seb 6.2 1.9 1.8 3.2 4.3 1.2 0.2 3.
1¢00 3.8 1.l 18,7 20.5 20.3 34,3 45.2 21.4 4.8 2.4 t.0 0,3 183.8
2CCo 0.9 4.8 11.3 3.2 3.8 C.3 [ 70 1.7 2.7 8.8 0.2 0.3
300
10000
13€00
20€00
roraL i3.5 Teb  48.9 .2 37,1 39.3  32.0 29.5 .0 3.0 [ 20 4.3 1.2 0.2 208.3
TEPE(MINUTES) FOR aLTITUCE vS VELOCITY BY ofJGnT 30000
LESS 40 o0 L L [ 2] *0 s 100 108 10 11 120 129 1% 138 %0 1O
LEss 21,2 3.3 2.3 0.¢ 1.3 0.9 32.3
1009 0.9 9.4 20.1  10.3  30.2 3.7 3.8 140 8.2 2.8 1.6 2.3 2.3 G.3 168.7
2000 1.0 1.0 2.6 3.0 2.0 1.9 0.6 .4 .1 14.9
$C00
10000
15000
20000
T0TAL 22.8 0.4 7%5.4  21.9 32.%F 3%.3 3.7 Q6.7 10.2 3.3 2.9 2.7 2.3 0.3 % MY
TIPEIRINMUTES) FOR ALTITUDE vS VELOCITY 8Y wEI6nT 32000
LESS «0 0 s0 [ ] ° » 100 108 110 ns 120 123 19 133 148 TOTAL
LESS 2.0 1.8 1.7 1 29 1.8 3.8 11.3 11.) $.0 4.9 0.6 4.0
1000 0.3 0.3 G.2 1.0 3.9 2.2 1.9 1.8 8.2 16,9
2000
seco
16C00
13000
20000
TotaL 2.0 2.2 2.2 1.1 1.2 S.6  17.4  13.9 .9 o7 0.9 %7
TIPEIRIWITES) FOR ALTITUCE VS VELOCITY oY wEIGHT TOTAL
LESS -0 40 20 L] °0 *s 100 103 110 i1s 120 123 1% 138 199 Tt
LESS 937.1 60.0 300.1 312.6 339.7 294.3 221.9 140.0 135.3 10e.3 02.1 42.4 8.0 S.2 2032.8
1000 2%6.6 32,0 401.4¢ 243.3 312.7 308.9 299.8 1035.2 144, 133.7 V5.7 0.0 N0 3.9 3006.6
1000 7.9  12.3 1603.0 68.1 112.7 117.3 140.1 146.3 153.9 T7.9 37,3 43.8 N.¢ L 234 1138
3000
19000
13%¢0
TOTAL  821.7 12%.1 1004.3 044.0 70%.1 720.3 ¢€61.7 301.8 433.7 316.0 195.1 118.6 G6.&¢ 1).2 497.3
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TABLE V
STEADY-STATE TIME FOR COLLECTIVE STICK POSITION VERSUS
CYCLIC STICK POSITION BY RATE OF CLIMB AND TOTAL
k- - — -~ ]

TINME(RINUIFS) FUR COLLECTIVE VS CYCLIC BY CLIMB -15C0

LESS 10 20 30 4C 50 60 70 80 90 TOTAL
» tESS
10
20 0.3 0.3
30 0.3 0.3
40 0.2 0.1 1.0 1.3
50 0.1 C.l
60
10
a0
9C
TOTAL 0.2 Cel 1.7 2.0
ey TIFE(MINUTES) FOR COLLECTIVE VS CYCLIC BY CLIMB ~-1000
LESS 10 20 30 &C 50 60 70 80 90 TOTAL
LEFSS
10 0.3 0.3
20 1.9 8.3 0.8 11.0
30 0.5 4.5 9.1 14.1
40 2.1 4o 4 2.6 15.2
50 0.1 0.2 0.3 2.6 3.2
60 0.1 0.1
10
[‘Fa
90
TOTAL 0.1 2.8 11.2 29.0 C.2 43.9

VINEIM, dLTES) FUR COLLECTIVE vS CYCLIC BY CLIMY -500

LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
10 G.1 0.5 C.3 0.9
20 25.5 $¢.0 40.6 7.8 170.0
30 1.9 22.6 344.8 7T87.06 126.0 13.4 1296.4
L 2.3 216.7 1105.6 1536.3 149.0 0.6 3010.5
50 3.6 118.8 5645.1 1043.6 86,3 17197.2
60 3.3 5.5 3l.4 40.3
. 70
80
90
ToTAL T.8 361.4 2026.¢& 3455.3 402.2 21.9 6315.2

VIFECMINUTES) FUR COLLECTIVE VS CYCLEIC BY CLIMD 500

LESS 10 20 30 4C 50 60 70 80 90 TOTaL
LESS
10
20 6.3 0.2 Gel 0.6
30 1.7 13.9 C.1 15.6
40 1.4 25.5 23.7 1.2 51.7
. S0 3.9 6.8 12.8 0.2 23.8
60 0.4 0.7 1.1 2.
10
80
90
TOTAL S.7 34.9 $51.7 1.6 94.0
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TABLE V - contd.

TINE(MINUTLS) FOR COLLECTIVE VS CYCLIC BY CLIM@ 1000
LESS 10 20 3y 40 50 60 70 80 90 TUTAL
LESS
10
20
30
40 1.C L.l 2.1
50 0.1 c.1
60
10
80
90
TOTAL 1.1 1.1 2.2
TIME(MINUTES) FOR COLLECTIVE VS CYCLIC BY CLIMB TCTAL
LESS 10 20 30 4C 50 60 70 80 90 TOTAL
LESS
10 0.1 C.8 0.3 1.2
20 27.7 104.8 41.5 7.8 181.8
30 1.9 23.1 351.0 810.8 126.0 13.4 1326.4
40 2.3 220.4 1136.5 1570.7 150.2 0.6 3080.8
50 3.7 122.9 552.4 1059.1 86.5 1824.5
¢0 3.4 6.2 32.7 62.7
70
80
90 -
TOTAL 7.9 370.1 2073.9 3578.9 404.6 21.9 664517.3
TABLE V1

STEADY-STATE TIME FOR ROTOR RPM VERSUS RATE OF
CLIMB BY OUTSIDE AIR TEMPERATURE AND TOTAL

—  —————————————— ——————— ——————— e —

TIPEININUTES) FOR RPM VS CLINS BY TEMPERATURE 10
LESS -2500 -~2000 -15C0 -1000 -~500 500 1000 1500 2000 23500 TovaL
LESS
210
220
230 4.7 ¢.7
240
250
TOTAL 4,7 6.7
TIFPE(NINUTES) FOR RPN VS CLINS BY TEMPERATURE 20
LESS -2500 ~2000 ~-1%00 -1000 -300 500 1000 1500 2000 2500 TOvAL
LESS
210
220 13.80 | 13.8
240
2%0
TOTAL 0.8 218.9 0.8 220.4
73
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TINME{MINUTES) FOR RPN VS CLIMA BY VEMPERATURE 30
LESS LESS -2500 <~2000 -15CO0 -~-1000 -%00 500 10v0 1500 2000 2500 TOTAL
210
) 220 0.2 211 0.1 27.4
230 0.3 6.5 9573.7 12.¢ 0.1 593.1
240 4,2 4.2
250
T0TAL 0.3 6.7 $04.9 12.7 0.1 624.7 .
:é TIFE(MINUTES) FOR RPM VS CLINB AY TEMPERATURE 40
E3
-2 LESS -2500 -2000 ~-1500 -1000 -S00 500 1000 1500 2000 2500 TOTAL .
" LESS
210
- 220 2043 20.3
'fJ 230 0.5 2.9 ,‘303 .50, 0.3 552.7
% 240 1.9 1.9
S 250
o TOTAL 0.5 2.9 565.5 5.7 0.3 574.8
TIPEININUTES) FOR RPN VS CLINB BY TEMPERATURE 50
LESS -2500 -2000 -15C0 -1000 -500 500 1000 1500 2000 2500 VYOTAL
LESS
; 210 2.3 2.3
240 [/ 7% ] 13.1 0.6 14.0
250
TOTAL 0.1 14.2 1450.6 22.2 0.7 1487.7
TIPE(MINUTES) FOR RPN VS CLIMNA BY TENPERATURE 60
LESS -2500 -2000 -1500 -1000 -500 500 1000 1500 2000 2500 TOTAL
LESS
210 14.2 14.2
220 0.5 190.5 0.4 191.4
230 t.1 10.4 1446,3 22,0 0.9 1480.7
240 16.4 0.2 16.6
250
TOTAL 1.1 10.9 1667.4 22.6 0.9 1702.9
TIPE(NINUTFS) FOR RPM  vS CLIMB AY TEMPERATURE 10
LESS -2500 -2000 -15C0 -102%0 -500 500 1000 1500 2000 2500 TOTAL
LESS
210 0.8 47,7 0.1 48.5
220 0.4 1€7.7 4.0 172.1
230 5.0 1131.4 13.9 1150.3 R
240 3.3 0.1 3.4
2%0
TOTAL 6.2 1250.1 18.1 13746.4
TIPE(NINUTES) FOR RP¥ VS CLIMA BY TEMPERATURE 80 -
i LESS -2500 -2000 -1500 -1000 =500 SO0 1000 1500 2000 2500 TOTAL
LESS
210 2.3 2.3
220 0.l 91.9 4.2 0.3 9.5
230 23 354,5 1.7 364.5
© 1 260
250
ToTAL 2.6 448,8 11.9 0.3 463.3
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TABLE VI - contd.

YIPECMINUTES) FOR RPN VS CLINB AY TEMPERATURE 0

€ss LESS <-2300 -2000 ~15C0 ~-1000 ~S00 500 1000 1500 2000 2500 VUVOVAL
LES

210

220 1.2 1.2

230 3.2 3.2

240

250
TOTAL 4.3

4.3

TIPE(MINUTES) FOR RPN VS CLIAD BY TEMPERATURE  FOTAL
LESS -2500 ~2000 ~1500 -1000 ~500 $00 1000 1500 2000 2300 TOVAL

LESS
210 0.8 66,5 0.1 67.4
220 1.2 590.¢ 10.1 0.3 610.1
230 2.0 41.6 5611.3 82.9 1.9 $739.7
240 0.3 30.8 0.8 40.0
250

TOoTAL 2.0 43.% 6315.2 94,0 2.2 6457.3

TABLE VII
STEADY-STATE TIME FOR Ct/ ¢ VERSUSp BY RATE
OF CLIMB AND TOTAL
Y
TIFEIMINUTFSY FOR CT/S VERSUS MU 8Y CLIMB -1500
LESS 0.00 0.05 0.10 0.15 .20 0.25 9.30 0.35 TartAL
LESS
0.06
0.09 003 O.é l.o o.‘ ;Oo
0.12
0.15
TOTAL 0.3 0.6 1.0 C.1 2.0
TIFEIMINUTES) FUR CT/S VERSUS MU 8Y CLINB -10CO
LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL

LESS
0.06 0.2 0.2 0.5
0.09 0.4 1.2 3.1 18.2 13.5 3.1 39.5
0.12 0.8 1.9 0.1 2.9
0..5 0.1 0.9 C.1 1.1
TOTAL 0.4 1.2 3.3 19.4 16.3 3.4 43.9

TIPS(MINUTES! FOR CT/S VERSUS MU HBY CLINE -~500

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0,30 0.35 TO7AL
LESS ,

0.06 2.9 20.5 1.9 .5 0.2 8.0 3.6 37.6

0.09 105.1 56l1.1 83.0 158.2 1396.C 2171.2 ¢€91.7 17.9 5184.3

0.12 2.6 35.8 7.6 28.7 174.6 4£6.9 211.4 1.9 9229.6

0.15 0.1 4.4 0.3 0.5 30.5 8.4 38.8 0.3 163.7

TOTAL 110.8 621,9 ©2.9 188.2 1601.3 2734.6 945.5 20.0 6315.2
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TABLE VII - contd.

TIPE(MINUIES) FUR CT¥/S VERSUS MU BY CLIMD SCO

LFSS 0.C0 0.05 Q.10 0.15 0.20 0.25 0.30 0.35 TOTAL

LESS

0.06 0.6 0.6
0.09 1.2 1.1 3.3 54.8 20.8 4.8 6.0
0.12 V.2 0.2 2.2 1.8 1.0 5.3
0.15 0.1 0.3 0.2 i.3 0.3 2.1
TOTAL 1.4 1.2 3.7 517.8 23.9 6.1 94.0

TIFEIMINUTFS) FUR CT/Y VEXSUS MU gy CiLiMu 1000

LESS 0.CO 0.05 0.10 0.15 c.20 0.25 0.30 0.35 TOTAL

LESS
0.06
0.9 1.3 C.4 c.1 1.8
0.12 0.4 O.4%
0.15
TOTAL 1.7 0.4 Cc.1 2.2

TIFE(MINUTES) FUR CT/S VERSUS ML By CLIMB TOTAL

LESS 0.00 0.05 0.10 0.15 0.20 0.25 C.30° 0.35 TOTAL

LESS
0.C6 2.9 20.5 1.9 0.7 1.0 8.0 3.¢ 38.7
0.09 105.1 962.7 85.3 164.8 1470.9 2207.0 699.9 17.9 5313.6
0.12 ?.6 36.0 7.6 28,9 178.1 470.5 212.5 1.9 938.2
0.15 0.1 4.4 .4 1.2  30G.7 90.6 38.2 0.3 1¢6.9
TOTAL 110.8 623.6 95.2 195.6 1680.7 2776.1 955.2 20.0 6457.3
TABLE VIII
CYCLIC STICK PEAKS VERSUS CYCLIC STICK
STEADY BY COLLECTIVE STICK STEADY
CYCLIC PEAKS #S CYCLIC STEADY BY CCLL. STEADY 20
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
~40
-30
-20 1 4 5
~10 2 7 2 11
10
20
30
40
TGTAL 3 11 2 16
TINME Ce. 0. 0. 0. 27.7 104.8 41 S T.8 0. o. 181.8
76
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TABLE VIII - contd.

CYCLIC PEAKS VS CYCLIC STEADY BY COLL. STEADY

LSS 10 20 30 4«0 50 60
LESS
-40
-30 2
-20 3 4
-10 4 1¢ 24 i1t
10 4 11 - 2
20 3
30
40
TGTAL 4 2L 41 13
TIVE 0. v. 1.9 23.1 351.0 81C.8 126.0

CVYCLIC PEAKS VS CYCLIC STEADY BY COLL. STEADY

LESS 10 20 30 40 50 60
LESS
-40
-30 2 13
-20 1 5 \ 2
-10 7 48 57 2
10 3 9 11
20 1
30
40
TITAL i1 64 80 S
TIME 0. 0. 2.3 220.4 1136.5 1570.7 150.2

CVYCLIC PEAKS VS CYCLIC STFADY BY COLL. STEADY

LESS 1¢ 20 30 40 50 60
LESS
-40
=30
-20 1 3 8
-10 1 44 44
10 2 7 4
20
30
40
TOTAL 4 34 56
TIME 0. 0. 3.7 122.9 5%92.4 1059.1 86.5

30
70 80
13.4 0.
40
70 80
1
1
0.6 Q.
50
70 80
0. 0.

90 TOTAL

78

0. 1326.4

90 TOTAL

19
114
23

161
0. 3080.8

90 TYOTaL

12
13

114
0. 1824.5
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TABLE VIII - contd.

CYCLIC PEAKS VS CYCLIC STEADY BY COLL. STEADY 60
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40
-30
-20
-10
10 1 1 .
20
30
40
101AL 1 1 .
TIKE c. o. 0. 3.8 6.2 32.7 ¢C. o. o. o. 42.7
TABLE IX

CYCLIC STICK PEAKS VERSUS CYCLIC STICK
STEADY BY DENSITY ALTITUDE

CYCLIC PEAKS VS CYCLIC STeADY gy ALTITUDE LESS

LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40
-30 2 3 )} 6
-20 i1 8 15 2 26
-10 9 44 56- L4 116
10 4 15 18 2 39
20 3 ] 4
20
40
TOTAL 14 72 92 12 1 191
TIVE 0. 0. 5.1 290.5 797.1 1592.7 136.2 10.3 0. 0. 2831.9

CYCLIC PEAKS VS CYCLIC STEADY  BY ALTETUBE 1000

LESS 10 20 30 40 50 60 10 80 20 TOVAL
LESS .
-40
~30
-20 1 4 12 17
~10 3 55 69 e 135
10 1 4 9 14
20
30
40
TOTAL S 63 920 8 166
TipE 0. G. 2.8 48.6 776.0 1447.7 203.3 8.2 0. 0. 2486.56
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TABLE IX - contd.

CYCLIC PEAKS VS CYCLIC STtADY - 8Y ALTITULE 20CO

LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40
-30
-0
-10 5 Y 12
10 i 1
20
30
40
TOTAL ¢ 7 13
TIME 0. . o. 31.0 500.8 538.5 65.0 3.4 0. 0. 1138.8
TABLE X

CYCLIC STICK PEAKS VERSUS CYCLIC STICK
STEADY BY AIRSPEED

CYCLIC PEAKS VS CYCLIC STEADY  8Y VELOCITY  LESS

LESS 10 20 30 40 50 60 70 80 90 TOTAL

LESS

-40
-30 2 3 i 6
-20 1 8 9 1 19
-16 7 31 «7 13 98
10 2 13 13 2 30
20 2 1 3

30

40
TOTAL 10 56 12 17 1 156
TIKE 0. Ve 2.1 .37.6 276.8 321.3 165.4 18.5 0. 0. 821.7

CYCLIC PEAKS VS CYCLIC STEADY BY  VELOCITY 40

LESS 10 29 30 «C 50 60 70 80 90 TOTAL

LESS

-40

-30
-20 1 3 1 5
~10 4 7 1
10 2 1 3

20

30

40
TOTAL 1 6 11 1 19
TIME 0. 0. 0. 11.7  56.5  36.1 0.9 0. 0. ¢. 105.1
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TABLE X - contd.

CYCLIC PEAKS VS CYCLIC STFADY ay VELOCITY ¢0
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40
-30
-20 3 ] 13
~10 2 24 23 1 50
10 1 2 5 8 .
20 1 1
30
40
TOTAL 3 3C 36 1 10 -
Tirt c. G. 5.1 9.6 420.8 498.5 25.5 0. 0. 0. 1044.5
CYCLIC PEMXKS VS CYCLIC STEADY 8y VELOCITY 80
LESS 10 20 30 4C 50 60 70 80 90 T10TAL
LESS
-40
~30
-20 1 2 3
-10 1 12 17 1 31
10 1 1 2
20
30
40
TOTAL ) 1 14 20 1 36
TIME 0. 0. 0.3 55.1 195.0 375.7 17.9 0. 0. 0. 644.0
CYCLIC PEAKS VS CYCLIC STtADY @Y VELOCITY 85
LESS 10 20 30 40 50 60 10 80 90 TOTAL
LESS
-40 -
-30
=20 2 2
-10 2 13 10 25
10 1 1 1 3 )
20
36
40
TOTAL 3 14 13 30
T1me 0. 0. 0. Sl.4 224.3 482.5 26.5 0.4 0. 9. 185."
80
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TABLE X - contd.

CYCLIC PEAKS VS CYCLIC STEAODY 8y VELOCITY 90

LESS 10 20 30 40 50 60 70

LESS
=40
-30
~-20 1
-10 10 13

TOTAL 1 10 15

TIME 0. 0. 0.3 51.1 228.1 4(5.0

CYCLIC PEAKS VS CYCLIC STeaDY  BY VELOCITY 95
LESS 10 20 30 40 50 60 10
LESS
-40
-30
-20
-10 7 9
10 1 4
20
30
40
TOTAL 8 13
TIPE 0. 0. 0. 38.5 212.2 3174,2

36.1 0.7

CYCLIC PEAXS VS CYCLIC STEADY BY  VELOCITY 100
LESS 10 20 30 4C 50 60 70

LESS

-40

-30

~20

-10 3

- \N

TOTAL 3 6

TINE G. 0. 0. 19.1 179.3 286.1 16.6 0.6

34.5 1.5

80

0.

0.

80

O.

90 TOTAL

26
0. 7120.5

90 TOTAL

21
0. 661.7

90 TOTAL

[ -

0. 501.8

81




TABLE X - contd.

CYCLIC PEAKS VS CYCLIC STEADY

LESS

-40

. -30
-20

-10

10

20

e 30
: 40
TOTAL

1im¢e

CYCLIC PEAXS vS CYTLIC STrADY

LESS
-40
-30
-20

¢ CYCLIC PtAKS VS CVCLIC STEACY

LESS
-40
-30
-20
-10

10

_ 20
30

40

TOTAL

TivE

LESS

0.

LESS

G.

LFSS

0.

10

0.

10

0.

10

0.

20

G.

20

0.

20

0.

30

30

0.

30

0.

8y

40

5.5

vy

40

39,4

ay

40

18.6

VELCCITY

50

194.9

60

43.7

VELOCITY

S0

1

138.4

6C

17.3

VELGCITY

50

1
1€9.3

60

L1100

10

0.

115

1C

Ce

120

70

0.

80 90 TOTAL

0. 0. 316.0

80 90 TYOTAL

0. 0. 195.1

80 90 TOIAL

0. C. 128.6
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TABLE XI
CYCLIC STICK PEAKS VERSUS CYCLIC STICK
STEADY BY ROTOR RPM AND TOTAL

ntm——
—

——————

CYCLIC PEAKS VS CYCLIC STEADY ey RPY 220
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS -
-40
-30
-20 1 1 4 6
-10 6 25 11 3 45
10 1 ! 4 12
20 1 1 2
30
40
TOTAL 8 34 19 4 65
TINE 0. 0. 3.8 47.9 398.7 121.4 36.0 2.4 0. 0. 610.1
CYCLIC PEAKS VS (CYCLIC STeADY  AY RPY 230
LESS 10 20 30 40 50 60 70 80 90 TYOTAL
LESS
-&0
-30 2 3 1 6
-20 1 11 22 2 36
-10 N 6 17 121 12 216
10 4 13 23 2 42
20 2 2
30
40
TOTAL 11 105 189 16 1 302
TIME 0. 0. 4.1 320.0 1664.2 3428.1 1307.9 15.4 0. 0. 5739.7
CYCLIC PEAKS VS CYCLIC STEADY ay RPN 240
LESS 10 20 30 40 50 60 10 8c 90 TO0TAL
LESS
-40
-30
-20 1 :
-10 2 2
10
20
30
40
TOTAL 2 1 3
TINME o. 0. 0. 1.3 10.6 25.9% 2.1 0.4 0. Q. 40.0
83
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TABLE XI - contd.
CYLLIC PEAKS VS CYCLIC STEADY  BY RPW TovaL
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40
-30 2 3 1 6
~20 2 12 27 2 43
-10 12 104 132 15 263
10 5 20 27 2 54
20 3 1 4
30
40 .
TOTAL 19 141 139 20 1 370
TINE o. 0. 7.9 370.1 2073.9 3578.8 404.6 21.9 0. 0. 6457.2
TABLE X1
CYCLIC STICK PEAKS VERSUS AIRSPEED
ACCELERATION BY MISSION SEGMENT
CYCLIC PFARS /S ACCELERATION BY PISSION SECMENT ASCENT
LESS ~1%.0 -12.n0 -9.( ~8.C -3.9 3.0 6.0 3.0 12.0 15.0 tuTAt
LESS
-&40
-30 28 4 n
~20 2 e 22 2 342
-10 430 26 456
10 &0 3 1 (1}
20
3¢ t 1
40
Tovay 2 $3% 55 3 893
CVLLIC PFAKS w3 SCCFLERATION AY MISSION SEGRENT MANUVR
LESS -15.9 -12.0 -9.0 -&.0 3.0 3.0 ¢.0 9.0 12.0 15.0 TOtaL
LESS
~40
~30 1 1" 1
-20 [ 1e [ 3 130
~10 [ 100 1 107
10 4 28 2 31
20
30
40
1010 17 256 9 202
CYCLIC PEARS ¢S ACCELERATION BY MISSINN SEGMENT DESCNT
LE3s -1%.0 -12.0 -%.0 -b.0 -3.0 3.0 6.0 ?.0 12.0 15.0 T0vaL
(433 t 1
-40 2 22
-30 223 223
-20 i 25 1256 2 1282
-10 2t m 1 Te3
10 ? ° 108
20 [ ] [ ]
20 I 1
1ovaL 1 53 237 3 243
84
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CYCLIC Pk

CYCLIC STICK PEAKS VERSUS AIRSPEED

VS VELOTITY By MISSION SEGMFNT ASCENT

BY MISSION SEGMENT

ess LESS 40 40 a0 » °0 s too 10% 110 1135 120 12% 1% 140 T0TAL
L
-40
-30 {3 L) 2 32
-20 231 56 38 3 & 1 2 1 2 342
-10 201 L1 ] 131 ] 18 23 13 ? 7 2 1 4%
10 12 s 20 4 1 2 3 ) 2 [ 1]
20
30 ] - )
40
ToiaL 2 t3¢ 178 25 4C 16 12 9 . H s
CYCLIC PEARKS vS VELGIITY BY MISSION SELNEMT wanuva
L178s 40 &0 [{ [ 1] 20 " 100 103 1o 115 120 125 130 140 TtovaL
LESS
-40
-30 n 2 1 14
-20 28 43 36 ] . 2 2 3 ) 1 130
~-10 7 19 k1) a 11 [ 7 2 3 2 1 107
10 1} S 10 S ¢ 2 3 1 31
20
30
40
10180 o7 [Y) as 21 23 12 12 5 S 2 2 202
CYCLIC PHAKS Vs YELOCITY BY «iSSION SEGMENT CESCNY
LESS L 1) &0 r [ 1 0 L1 100 105 1o 11s 120 12% 130 140 tOTAL
LESS 1 ]
~40 19 3 22
-30 19% 20 s 3 123
-20 100 253 263 27 13 11 ? 3 [} 1202
-10 224 16% 27e 39 30 30 ] 1 L} 3 ™y
10 L3} L] 28 L) ’ L] 13 L) 3 103
20 S 1 2 )
30 ] 1
40
ToTaL 1192 (Y3) s7e 15 s2 (1] 16 i ] 3 1 2439
85
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TABLE XIV
CYCLIC STICK PEAKS VERSUS ROTOR
RPM BY MISSION SEGMENT

CYCLIC PEAKS Vs RPM 8y MISSION SEGMENT ASCENT
LESS 210 220 230 240 250 TOTAL

LESS
=40
=30 6 26 32
-20 131 202 ‘9 342
-10 1 131 320 4 ©56
10 3 9 52 64
20
30 1 1
40 .
TOTAL 4 277 601 13 895

CYCLIC PEAKS Vs RPM by MISSION SEGMENT MANUVR
LESS 210 220 230 240 250 TOTAL

LESS

=40
=30 5 9 14
-20 1 35 817 1 130
-10 12 90 5 107
10 2 1 28 31

20

30

40
TOTAL 3 53 214 12 282

CYCLIC PEAKS Vs RPM 8y MISSION SEGMENT DESCNT
LESS 210 220 230 240 250 TOTAL

LESS 1 1
-40 10 12 22
-30 1 107 113 2 223
-20 2 431 835 14 1282
-10 5 223 556 8 1 193

10 7 17 30 1 105
20 2 2 4 8
30 1 1
40
TOTAL 17 790 1602 25 1 2435
86
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TABLE XV

COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK

STEADY BY CYCLIC STICK STEADY

COLLFCIIVE PUAKS VS COLL.STLADY BY CYCLIC STEADY 20

LESS 10 20 30 40 50 60 10

LESS
~40
=30

=20 1
-1”
10
20
30
40

TOTAL 1

TINKE 0. (U 0. 3.7 c. 0.

COLLECTIVE PEAKS VS CULL.STEADY BY CYCLIL STEADY 30

LESS 10 20 30 40 50 6C 70
LESS
~-40
~30
-20 2 5 3
-10 ? 4
10 S
20
30
40
TOIAL 2 17 7
TIME c. 0. 0. 23,1 220.4 122.9 3.8 0.

COLLECTVIVE PEARS VS COLL.STEADY BRY CYCLIC STEADY 40

LESS 10 20 30 40 50 60 10
LESS
-40
-30 1 1 1
=20 6 17 18
-10 i ! 13 8 1
10 1 1 1 1
20
3o
40
TOTAL 2 15 32 28 1
TIME C. 0.1 27.7 351.0 1136.5 552.4 6.2 0.

80 90 TOTAL

0. 0. 7.9

80 90 TGfAL

10
11

26

0. 0. 370.1

80 90 T0TAL

18

0. 0. 2073.9
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TABLE XV - contd.

COLLECIIVE PEAKS VS COLL.STEADY BY CYCLIC STEADY 50

LESS 10 20 3o 40 50 60 10 80 90 TOTAL
LESS
=40 1 1
=30 1 e 3
=20 S 20 14 5 44
~10 2 9 20 7 1 39
10 2 2 i 1 ]
20
30
40
TOTAL 9 32 38 13 1 93
TIME 0. 0.8 104.8 810.8 1570.7 1059.1 32.7 o. 0. 0. 3578.9
COLLECTIVE PEAKS VS COLL.STEADY 8Y CYCLIC STEAUY 60
LESS io0 20 30 40 50 60 10 80 90 TOTAL
LESS
-40
~30
-20
-10 1 1
10
20
30
8
TOTAL 1 3
',’E 0. 0.3 ‘105 126.0 ‘5002 .eos C. 0. 00 0. 504.6
TABLE XVI
COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK
STEADY BY DENSITY ALTITUDE
e — ———  — —————— . ——¢
COLLECTIVE PEAKS VS COLL. STEADY BY ALTIWUDE LESS
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40
-30 2 3 1 6
-20 4 13 31 23 71
-10 1 5 "3 9 48
10 2 2 3 2 9
20
30
40
TOTAL 7 22 70 15 134
TIME 0. l.} 74.8 631.,0 1514.0 593.9 17.3 0. 0. 0. 2831.9
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TABLE XVI - contd.

COLLECTIVE PEAKS VS C(COLL. STEADY BY ALVIVUDE 1000

LESS 10 2 30 40 50 60 70 80 30 TOTAL

LESS

~40

-30
-20 1 14 4 3 22
-10 2 11 8 10 2 3
10 1 1 3 5

20

30

40
TOTAL 4 26 15 13 2 60
TIME 0. 0.1 81.9 589.8 1021.4 772.3 21.1 0. 0. 0. 26485.6

COLLECTIVE PEAKS VS COLL. STEADY BY ALTITUDE 2000

LESS 10 20 30 «0 50 6C 70 80 9 TOTAL

LESS
-40 1 1

-30
-20 1 1 1 3

-10
10 1 1

20

30

40
TOTAL 1 3 1 s
TINE 0. 0. 25.1 105.7 545.4 +456.3 4.3 0. 0. 0. 1138.8

TABLE XVII

COLLECTIVE STICK PEAKS VERSUS COLLECTIVE
STICK STEADY BY AIRSPEED

— e — ———— ____________

COLLECTIVE PEAKS VS COLL. STEADY 8Y VELOCITY LESS

LESS 10 20 30 40 50 60 70 80 90 TOTAL

LESS

-40
-30 1 1 2
-20 S 17 8 20
=10 1 13 3 1 18
10 1 1 4 1 7

20

30

40
TOTAL 2 1 24 13 1 4«7
T1vE 0. 0.3 26.8 209.7 454.4& 126.8 3.8 0. 0. 0. 821.7
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TABLE XVII - contd.

COLLECTIVE PEAKS VS COLL. STEADY BY VELOCITY 40
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40
-30
-20 1 3 1 2 7
-10 3 14 2 6
10 1 1
20
30
40
TOTAL 1 ! 2 4 14
TINE 0. 0.8 7.6 31.4 46,2 19.0 0.? 0. 0. D 105.1
COLLECTVIVE PFAKS VS COLL. STEADY AY VELOCITY €0
LESS 10 20 30 40 50 60 10 80 90 TOTAL
LESS
~40
-30 1 1 2
=20 3 8 10 21
-10 1 5 k) 3 12
10 2 1 1 4
20
30
40
TOTAL 6 15 15 3 39
TIrE 0. 0.1 82.0 350.7 457.1 152.3 2.1 0. 0. 0. 1044.5
CULLECTIVE PEAKS VS COLL. SPEADY BY VELOCTITY a0
LESS 10 20 30 40 50 6C 70 80 90 TOTAL
LESS
-40
-30 1 1
=20 1 4 1 4 10
-10 2 S 1 8
10
20
30
40
TOTAL 1 6 1 5 19
Ting 0. 0. 26.8 212.3 305.2 99.6 2.0 0. 0. 0. 644.0
COLLECTIVE PEAKS VS COil. STEADY BY VELCCITY 85 .
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40 1 1 .
-30 1 1
-20 6 & 2 14
~-10 1 3 5 6 15
10 2 2
20
30
40
TOTAL 1 9 15 ] 3
TivE 0. 0. 21.2 219.1 +418.8 122.3 3.8 0. 0. 0. 785.1
90

" T IS o, T TR I S gy

- ey
— - = ———




T ———

TABLE XVII - contd.

COLLECTIVE PEAKS VS COLL. STEADY BY VELOCITY 90
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
~40
-30
~-20 2 4 3 9
~10 2 6 1 9
10 1 1
20
30
40
TOTAL 4 10 4 1 19
TIME 0. 0. 10.9 123.0 414,98 1867.6 4.3 G. 0- 0. 720.5
COLLECTIVE PEAKS vS COLL. STEADY BY VELOCITY 95
LESS 10 20 30 40 50 60 70 80 S0 TOIAL
LESS
-40
-30
-20 3 4 7
-10 4 4 8
10
20
30
40
TOVAL 7 8 15
TIPrE 0. O. 5.8 54.8 403.,9 189.1 8.1 0. 0. O. 661.17
COLLECTIVE PEAKS VS COLL. STEADY BY VELOCITY 100
LESS 10 20 30 40 50 60 70 a0 90 TOTAL
LESS
-40
-30
-20 1 i
-10 2 2
10
20
30
40
TOVAL 2 1 3
TIME C. 0. 2.0 26.7 261.6 207.0 4.4 0. O, 0. 501.8
COLLECTIVE PEAKS VS COLL. STEADY B8Y VELCCITY 105
LESS 10 20 30 40 S0 60 70 80 90 TOTAL
LESS
-40
-30
-20 3 ! 4
-10 1 1
10
20
30
40
TOTAL 4 1 5
TIvE O O 0.7 34,5 168.4 226,.1 4.0 0. Qe O 433,7
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TABLE XVII - contd.

COLLECTIVE PEAKS VS COLL. STEADY BY VELOCITY 110

LESS 10 20 30 40 50 60 70
LESS
-40
’ -30
-20
-10 1
10
20
; 30
40
TOTAL 1 2

. p s

TIME O. 0. 0. 85.6 T1.2 183.2 6.0 0.

COLLECTIVF PEAXS VS COLL. STEADY 8Y VELCCITY 115

LESS 10 20 30 40 50 60 70
LESS
~40
-30
~-20
~-10 1
10

TOTAL 1

TIME o. Q. 0. 8.2 47.8 137.3 1.8 0.

COLLECTIVE PEAKS VS (COLL. STEADY BY VELOCITY 125
LESS 10 20 30 40 50 60 T0

TIME 0. 0. 0. 0. 1.3 1.4 1.7 0.

80

c.

80

80

0.

90 TOTAL

0. 316.0

90 TOVAL

0. 195.1

90 TOTAL

0. 86.4
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TABLE XVIII
COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK
STEADY BY ROTOR RPM AND TOTAL

CULLECTIVE PEAKS VS COLL. STEADY BY RPM 220
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40
-30
-20 6 3 9
-10 1 2 i 1 5
10 3 3
20
30
40
TOTAL 7 8 1 1 17
TINE 0. 0.3 7.3 126.1 354.0 120.6 1.9 0. o. 0. 610.1
COLLECTIVE PEAKS VS COLL. STEADY BY RPHM 230,
LESS 10 20 30 40 50 60 70 80 90 TOTAL
LESS
-40 1 1
-30 2 3 1 6
-20 s 22 33 27 87
-10 3 15 39 18 1 76
10 3 3 4 2 12
20
30
40
TOTAL 11 42 80 48 1 182
TINE 0. 0.9 137.1 1168.8 2700.6 1692.4 4C.0 0. 0. 0. 5739.7
COLLECTIVE PEAKS VS COLL. STEADY BY RPN T0TAL
LESS 10 20 30 40 50 60 70 80 9 TOTAL
LESS
-40 1 1
-30 2 3 1 6
-20 5 28 36 27 %
-10 3 16 &1 19 2 sl
10 3 3 7 2 15
20
30
40
TOTAL 1 49 o8 49 2 199
TIME 0. 1.2 181.8 1326.4 3080.7 *824.5 42.7 0. 0. 0. 6457.2
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TABLE XIX
COLLECTIVE STICK PEAKS VERSUS AIRSPEED
_ACCELERATION BY MISSION SEGMENT

COLLECTIVE PEAXS VS ACCELERATION BY MISS. SEG. ASCEMT
» LESS -15.0 =12.0 <9.0 -4.0 =-3.0 3.0 6.0 9.0 12.0 15.0 TOTAL
LESS
-40
-30 2 2 ~
-20 1 2% bl
-10 1 e 13 1 134
: 10 208 2 3 a
H 20 i 4 1s
H 30
i 0
£ ToTAL 2 2 ac ) «08 -
.
3
COLLECTIVE PEAKS VS ACCELERATION BV MISS. SEC. PANUWR
LESS ~15.0 -12.0 ~9.0 ~6.0 =-3.0 3.0 6.0 9.0 12.0 15.0 TOTAL
LEsS
-40 2 2
-30 e 12 20
-20 1 13 157
-10 s 110 . 11y
10 11s 3 118
20 3 1l .
30
0
T018L 32 30 . 420
COLLECTIVE PEMKS VS ACCELERATIUN BY MISS, SEG. OESCNT
LESS =13.0 =~12.9 <-9.0 =6.0 ~=3.0 3.0 .0 9.0 12.0 15.0 ¥OTAL
Less 2 3 s
-40 1 32 3
-3 2 PO 11 383
-20 2 s se9 2 °1s
-10 T o - 1t 310
10 122 w2
20 1 i
3 % 1
L 3 “
ToTAL 4 12T 18 ] 1797
94
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COLLECTIVE STICK PEAKS VERSUS AIRSPEED
BY MISSION SEGMENT

-——

COLLECTYIVE PEAKS VS VELOCITY 8Y NISSION SECMEMT ASCENT

LESS
-40
-30
=20

LESS

10
21

L ]

®ww

ie

"

13

L L]

is

3 100 10% 110 (3] 120 128

2
3 2 1 1 1
L ] s 4 3

|} |3 |} i
13 ? ? s 3 H

COLLECTIVE PEAKS vS VELOCITY BY NISSION SECRENT MANUVAR

LESS
a0

-3
-20
-10

LESS

I
[N )

20

40

1
[
1
1e

se

s

43

*» 100 108 1o 113 120 123

4 L3 1 1
L] 13 ] 3 1

1 13 L] * 2 |3 1
1

29  J 18 13 3  § 1

COLLECTIVE PEAKS VS VELOCITY SY MISSION SECPENT DESCNT

LESS

LESS

S
4
141
109
(31]
11
1

426

40
3
1e
2¢2
283
43
[ ]

E111

&0
3
11
112
337
L
3

se1

4
7
[3)
16

1
b
L]
1"

(3]

*0
|3
2
7

26

13

49

" 100 108 110 1s 120 123

13 7 1
13 * . ] 1

| 1 1
30 1e [ 3 2 1

130 13%
1% 138
1
1
130 133
3
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TABLE XXI
COLLECTIVE STICK PEAKS VERSUS ROTOR
RPM BY MISSION SEGMENT

o —

COLLECTIVE PEAKS VS RPHM BY MISSION SEGMENT ASCENT
LESS 210 220 230 240 250 TOTAL
LESS
-40
-30 2 2
-20 5 3 18 26
-10 3 38 88 5 134
10 68 155 8 231
20 8 7 15
30
40
TOTAL 8 117 210 13 408
COLLECTIVE PEAKS VS RPM BY MISSION SEGMENT MANUVR
LESS 210 220 230 240 250 TOTAL
LESS
-40 2 2
=30 | § 1 17 1 20
-20 7 8 129 13 157
-10 24 as ? 119
10 28 88 2 118
20 4 L)
30
40
TOTAL A 61 328 23 420
COLLECTIVE PEAKS VS RPM BY MISSION SEGMENTY DESCNT
LESS 210 220 230 240 250 TOTAL
LESS 4 ) § 5
-40 1 2 34 Y4 39
=30 10 42 323 8 383
-20 10 159 731 18 o118
-10 1 107 203 ? 318
10 1 62 77 1 1 122
20 6 5 11
30 1 1
40
TOTAL 23 358 1378 3?7 1 1797
96
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TABLE XXII
GUST n, VERSUS AIRSPEED BY MISSION
SEGMENT BY ALTITUDE B GROSS WEIGHT

N2 GUST PEAKS VS VEL. BY W13S. SEG. ASCENT, ALT. LESS, WGT. 20000

2 LESS 40 (14 80 L} °0 ” 100 103 110 1s 120 123 130 133 160 TOTAL
X
2.2
2.0
1.8
1.7
1.6
1.3
1.4
1.3
1.2
0.8
0.7 2 3
.6
0.5
[ )
Q.2
LESS
TO0TAL 2 6 4 1 13

-
[ 3

NI GUST PEAKRS VS VEL. BY NISS. SEG. ASCENT, sLT. LESS, S6T. 22000

2 LESS 40 0 20 (1] 0 ”» 100 108 110 s 120 123 130 133 140 tEaTAL
N 3
2.2
2.0
1.8
1.7
l..
1.5
1.4
.3
1.2 [
°o.
C.7
0.6
0.3
C.4
0.2
LESS
TOTAL . e

N2 GUST PEAKS ¥S VEL. BY RIST. SEC. ASCENT, ALT. LESS, WGT. 24000

LESS 40 o0 80 [1} *0 ” 10 10% 110 11s 120 123 120 138 140 TOTML
2.4
2.2
2.0
1.8
1.7
1.6
1.3
1.4
ted
1.2
0.8

0.7 1 1
[ N3
0.5
0.4
0.2
LESS

TovaL 1 t
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TABLE XXII - contd.

N2 GUST PEARS VS VEL. BY MISS. SEG. ASCENT, ALT. LESS, w6". 20000

107AL

LESS

40 60 [ 1] [ 1] *0 L ] 100 108 110 s

1 1
1 1
1 1 2

N1 GUST PEAKS VS VEL. BY RISS. SEG. ASCENT, M.T. LESS, wCT. 30000
L o0 0 a3 °*°0 *» 100 103 110 t1s

T0T7AL

LESS

2

NI GUST PEARS VS VEL. BY RISS. SEG. ASCENY, &T7. 1000, %GV. LESS

2.4
2.2
2.0
1.8
1.7
1.6
1.3
1.6
1.3
1.2
.8
00’
0.6
0.3
[-%
0.2
LES
1o

LESS

40 [ ] 80 [ 3] % * 100 105 110 ns

NI GUST PEAXS VS VEL. &Y AISS. SEG. ASCENT, aL¥. 1CCO, WGl. 20000

LESS
roTaL

LESS

0 0 (1] 9 0 " 100 108 1o ns

120 123 120 133 140 TOTAL

120 125 1% 138 148 TOTAL

120 123 1390 138 146 TOTAL

120 123 130 138 140 TOTAL
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TABLE XXII - contd.

NI GUST PEAKS VS VEL. BY NISS. SEG. ASCENT, ALT. 1000, WCT. 22000

2.4 LESS 40 [ L ] [} ] °0 * 130 105 e 113 120 123 1% 138 144 TOTAL
2.2
2.0
l..
1.7
1.4
1.3
1.4
1.3
. 1.2
0.8
0.7 1 1 2
0.4
0.5
0.4
- 0.2
< LESS
T0TAL 1 |} ]

N2 GUST PEAKS VS VEL. BY MISS, SEG. ASCENT, ALT. 1C00., MGT. 20000

2.6 LESS 40 [ 1] a0 [ 2] *0 » 100 108 e 118 120 123 1% 133 140 TOTAL

2.2
2.0
1.8
1.7
1.6
1.3
1.4
1.3
1.2
0.6
0.1 2 2
0.6
0.3
G4
0.2
LESS
T07AL 2 2

N2 GUST PEAKS ¢S VEL. BY RISS. SEG. ASCENT, ALT. 10C0. &GT. 30000

LESS 40 o0 90 [ 1] 0 *% 100 1035 110 1S 120 123 130 133 149 TOTAR
2.4
2.2
2.0
1.8
1.7
1.6
1.9
1.4
1.3

1.2 L4 1 3
0.8
0.7
0.4
0.5
G.4
0.2
LESS

Tofa 2 1 3

AL GUST PEALS VD VEL: OV MISS, SEQ. ASCENT, ALT. 2000, W6T. 20000

Less 40 » 80 1] 0 " 100 108 110 118 120 123 1% J 138 160 TOTAL
ie
2.2
200
‘..
1.7
1.6
. - 1.5
1.4
“,

1.2 1 1}
0.8
0.7
0.6
6.5
0.4
0.2
LESS

0TAL 1 1
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TABLE XXIiI - contd.

NI GUST PFA¥S VS vrl. BY MISS, . G. Eawuvk, M T. LESS, WET. 20000
LEss “0 0 80 (1] * " 10¢ 1cs 110 1ns A20 123 130 133 140 TOTMR

(133
T0TAL 2 2 ] ¢ ) 19 ] 2 1 e

HE GUST PEARS VS VEL. BY RISS, SEC. MANUVA, ALT. (E3S, WGT. 22000

2 LESS 40 [ [ L] 2] L ] " 100 105 110 118 120 123 1% 133 140 YOTAL
& )
2.2
2.0
1.8
1.7
1.6
i
| Y
P
1.2 2
0.0
0.7 1 1 2
06
.3
0.4
0.2
LESS
TOTAL R  § 2 LY

K2 CUST PEAKS v5 VEL. BY MISS. SEC. manuwe, ALT. 1000, WT. 20000

LESS ~ 60 20 L] 0 *s 100 108 t110 1s 120 123 130 138 160 TOVAL
2.4 -

2.2
2.0
1.8
1.7
1.6
1.%
et
1.3

1.2 3 13 2
c.8

Q.7 1
0.6
0.5
°.Q
Ce2
eSS

To1aL 1 1§ |} 3

N2 GUST PEARS vS VEL BV NISS. 3EG. FANUVAR, ALT. 10C3, w67. 26000

iFS$S 0 &0 80 L1 *° L] t00 13 110 113 120 123 130 138 140 TOTAL
2.4
2.2

1.t
1.7

S

'.’
1.2 1 2 1 .

‘ c.8
1

- 0.7 | 3
).‘
¢.3
0.4
0.2
LESS
o781 } 3 1}

100
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TABLE XXII - contd.

M2 GUST PEAKS VS VEL. BY NISS. SEG. mANUVR, ALT. 1000 wGl. 20000

LESS 40 60 80 [ 1] 0 L L] r00 105 110 119 120 123 130 133

T07AL 1 1

NI GUST P axsS vS VEL. BY MISS. SEG. mANLVYR, aLT. 2000, WGT. 20000
2 LESS 40 60 80 83 W0 " 130 108 110 115 120 128 130 133
1
2.2
2.0
1.8
1.7
1.3
1.5
1.4
1.3
1.2
C.8
.7 1  §
0.6
0.9
0.t
0.2
LESS
TOTAL 1 1

N2 GUST PEARS VS VEL. 6V MISS. SEC. DESCNT, aLT. LESS, WET. LESS
LESS 40 [ ] [ 1] [ 1] L 1] 3 100 109 110 13 120 123 130 133

2.4

2.2

2.0

1.0

t.7

1.6

1.3

1.4

1.3

1.2 ]

0.8

.7

N2 GUST PEAKS VS VEL. 8Y MISS. SEG. DESCNT, M T. LESS, 86T, 20000

LESS 40 o0 80 [ 3] *° » 100 103 110 115 120 123 13 133

140 TOTAL

140 TOTAL

160 TOTAL

148 TOTAL

o1
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TABLE XXII - contd.

NI GUST PEARS VS VEL. BV MISS. SEG. DESCNT, aLT. LESS, wWGT. 22000

LESS 0 0 80 [ ) *0 ”s 190 108 110 1s 120 123 130 1?3 140 TOIAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.6
1.3

1.2 2 s 13

0.0

0.7 3 3
0.8
0.3
0.4
0.2
LESS

ToTaL 4 [ 1 1§

N2 CUST PEACS VS VEL. BY MISS. SEG. DESCNTY, ALT. LESS, “Gi. 20000

LESS 40 &0 80 L 1] *°0 *s 100 108 110 1s 120 123 1 133 140 TOTAL
2.4
2.2
2.0
1.0
1.7
1.4
1.9
1.4
1.3

1.2 2 2
0.8

0.7 )}

e.6
0.%
0.4
0.2
LESS

foTaL 3 3

M2 GUST PEARS VS VEL. BY WISS. SEC. DESCMT, aLT. 1000, MGPf. LESS
LESS «0 &0 [ as °Ww ” 100 109 110 s 120 125 138 133 148 TOTAL

0.2
LESS
fotaL t 3

NI GUST PEAKS VS VEL. BY NISS. SEG. DESCNT, ALT. 10€0, wW6~. 20000

LESS L] 0 [ [ [ 1] *° *s 100 109 e 1s 12¢ 123 130 133 140 ToTAL
2.4
2.2
2.0
1.8
lQ,
1.6
1.5
1.4
1.3
1.2 1
0.8
0.7 1 L
0.4
C.$
8.4
0.2
LESS
T0TAL  § 2

-
-

-
&




2.4
2.2
2.0
1.8
B.?
1.6
1.3
| P9
1.3
1.2
0.8
0.7
0.6
C.3
0.4
N 0.2
LESS

TovaL

NI GLST PEACS ¥vS VEL. BY MISS. SEG. DESCwT, ALT.

LESS ~0 80 o0 [ 1] °0

NI GUST PEAXS vS VEL. BY mISS, SEG. CESCNY, MT.

2.4
2.2
2.0
1.8
1.7
1.6
1.5
| L
1.3
1.2
0.8
0.7
C.6
6.5
[ L)
0.2
LESS
T0TAL

2.4
2.2
2.0
1.8
1.7

LESS 40 [ 1} a0 ( 2 *°0

N2 CUST PEAKS vi YEL. OY NISS. SEG. ODESCNT, ALY,

LESS oC 60 90 [ 1] %0

1.6

1.3
Lot

1.3

1.2
.8
0.7

talale of

c.é

"

”

*s

10¢0, WGT. 28000

100 10%

10C0, oCT. 2501

10¢ 109

1000, »6T. 32000
100 108

it0

110

110

1s 120 125 130 133 140 t0TAL

113 120 135 130 133 140 TOTAL

1% 120 123 130 133 148 T0TAL

H TP

A

——— *1;" T : T e

————— A~ . r——
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TABLE XXII - contd.

N2 GUST PEARS VS VEL. BY MISS. SEG. DESCNT, ALT. 2000. WGT. 24000
LESS 40 o0 80 [ 1] 0 " 100 10% 110 115 120 128 1% 133 140 T0TAL

LESS
10t 1 )

2 GLST PEARS VS VEL. OY #ISS. 3EG. STEADY, LT, LESS, wCT. (LESS .

LESS 40 0 20 | 1] °% 9 100 108 110 13 120 i2s 1% 133 140 TOTAL
2.6
2.2
2.0
1.0
1.7
1.6
| 23]
1.6
1.3
1.2 3 1 1 1 1 ?
c.8
0.7 1 1 |3 1 L]
0.6
.3
0.4
0.2
LESS
TOTAL 4 2 2 a 3 1

TInE 43.7 5.7  32.2 10.4 18.6 17.0 12.6 3.4 2.4 1.3 1.7 1.5 [ 2¥ [ 23 Q. e, 193.3
N2 GUST PEAXS VS VEL. BY NISS. SEC. STEADY, MLT. LESS, WT. 20000

LESS 40 [14] a0 3 0 ” 100 105 110 11s 120 125 130 138 140 TOTAL

2
1.2 2 17 E43 18 2t 22 2 20 13 1 is
C.?7 . 24 21 14 1 19 12 14 19 is * 2 3

LESS
fotAL [ $2 a7 32 42 ) «0 o2 2 29 23 * 1 08

Tire 291.4  31.8 319.5 213.T 245.3 170.4 114.9 7.4 39.) 418 .l 22.2 9.2 3.8 €. 0. 1032.9
NI GUST PEAXS VS VEL. BY MIS3, SEC. STEADY, ML i. LESS., weT., 22000

2 LESS 40 (] o0 23 0 ” 100 103 ii0 113 120 123 13 138 140 TOTAL
-4

2.2 *
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2 2 16 10 )
0.8
0.7 1 13 1 12 . 2 I s
0.8
6.3
0.4
0.2
Less
1018 3 3] 1 2 1 ? s 10 10 ) 12 3 1 113

X J

r Yy}

L

w

~

[ X ]
*& ONN

-

:.N

w
e

Ting 188.7  21.2 109.6 61.4 T34 Ta.l  36.1 435.3 48.0 28.7 12.0 8.2 2.0 0.9 0. [ ) 38.7
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TABLE XXII - contd.

2.4
2.2
2.0
1.8
1.7
1.6
1.%
1.4
1.3
1.2
0.8
0.7
0.6
0.3
0.6
0.2
LESS
107AL

TimE

N2 GUST PEaRS ¥vS VEL. BY R1SS. SEG. STEADY, MLT.

2.6
2.2
2.0
1.8
t.7
1.8
1.9
1.4
1.3
1.2
0.8
0.7
0.6
0.5
0.4
0.2
LESS
T0TAL

1213

x! GUST PEAKS VS VEL. BV RISS. SEG. STEADY, v,

2.4

2.2

2.0

1.8

- - 1.7
1.6
1.9
1.4
1.3
1.2
0.8
C.7
0.6
0.5
0.6
e.2
LESS
T0TAL

Tim

NI GUST PEARS VS VEL. BY WSS, SEG. STEADY, AT,

LESS

0.7

LESS

LESS

T.2

LESS, oGT. 24000

40 .0 0 (3] L] " 100 105 110
3

 }
1

2 )

0. 0. 0. 0. 1.6 6.1 3.3 4.7 i.5

LESS, WGT. 24000
L 0 [} 5 % *s 100 10% 110

0.5 1%& 12.4 13.4 24.0 22.1 12.9 8.2 L33

LESS, WCT. 20000

) 60 [ L] s L [ *» 100 103 110
1
1
i 1
1.6 16.4 10.¢ 6.7 4.9 . 6.2 1.9 1.8

1ns

1.5

113

1s

.2

120

1.8

120

120

4.3

12%

| IX

123

123

1.2

1320

0.3

13

0.2

133

138

[ 2

140 tOTAL
| )
2
1§
s
8. 22.9
14 TOTAL
4
 §
2
O 119.8
148 tOTaL
1
1
3!
[ 3.2
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TABLE XXII - contd.

NI GUST Prass v VEL. BY NISS,

2.4
2.2
2.0
1.8
1.7
1.6
1.9
1.6
1.3
1.2
C.8
0.7
0.6
0.9
0.4
0.2
LESS
T0taL

TiP¢

REEEEIRN

wWoOVNE B ONS

OO OO wwmpmons o NNN
® & 5 & 3 & 8
SPAP wuEN

- 0.2
o €SS
.2 1avaL

T1m€

LESS

2.0

Nl GUST PEARS vS VEL. BY MSS, SEG. STEADY, AT,
LESS

N2 GUST PEAXS VS VEL. BV WISS. SEC. STEADY, M T,

LESS

159.8

L) 0

0. 1.8

40 0

2.%

“0 40

13

10.8 227.3

21.8

80

80

22.3

00

?

140.1

SEC. STEaDY, ALY,

[ 1}

(13

20.2

[ 3]

L)

186.0

LESS,
100

»GT. 32000

W0 * 108 110 120 129 1%

1.0 3.8 11.5 11.3 3.0 0.6 8. 0.

1C00, wET.
100

LESS

0 L 1) 103 no 113 120 123 130

3.6 2.3 3.6 3.8 0.

1800, T, 20000

W s too 103 120 125 130

7 3 s ? 10 1n 2

145.6 123.4  95.1 72.7 3%.9 230 1.9 7.3 1.8

133

0.

133

133

140 tOTAL

o.

4.8

140 ToTaL

143.9

140 TO/AL

0.

36

*
12%5e.9

.~
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TABLE XXII - contd.

N2 GUST PLARS VS VEL. 8Y MISS, SEG. STEADY., ALT. 1000, wGl. 22000

2 LSS 40 (1) "0 83 $0 .3 100 [E 1) 110 s 120 123 130 135 140 TOTAL
b
2.2
2.0
1.8
1.7
1.6
1.5
L4
1.3 1 )
1.2 2 2 2 2 1 L
0.8
0.7 1 2 2 ¢ 3 2 2 1e
C.é
0.5
G.4
0.2
LES
TOTAL 3 2 L} L) ] 2 2 2 e
Tine 7C.) 9.5 88.3 30,8 33,8 58.2 45.9 29.8 27.6 AT.6 35.7 16.6 12.0 1.¥ 0. Q. 528.7

N2 GUST PEAKS VS VEL. 8Y MISS. SEG. STEADY, ALT. 1000, »CT. 24000

LESS 40 (1] 80 [ 1] %0 * 100 10% Lo 113 120 125 130 133 140 TOTAL
2.6
2.2
2.0
1.8
1.7
1.6
1.3
1.4
1.3

1.2 )} 1

C.8

0.7 1 | § 2
0.6
6.5
C.6
0.2
LESS

TotaL 1 1 3 | § L]

Tire $.2 1.8 1% 4.9 1G.7 18,3 16.) 10.2 1d.1 253 10.) 9.7 2.9 0. Q. 0. 105.0

NI GUST PEAKS VS VEL. BY NISS. SEG. STEADY, ML.T. 1000. wCT. 26000

LESS 40 0 80 (1) 0 1] 100 103 131 ] 1ns 120 128 1% 138 140 ToTAL
2.4
2.2
2.0
1.8
1.7
1.6
5.3
1.6
1.3
1.2 1
0.8
0.7
c.6
0.3
0.4
0.2
LESS
T0TAL t )

TImE €% 9. €% 5.8 6.9 1.2 1.6 8.2 63 38 O o. 0. . 0. 0. .7
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TABLE XXII - contd,

NL GUST PEARS vwS VEL. #Y WNISS, SEG. STEADY, ALT. 1000, sGT. 20000

LESS «0 60 40 [ 3] %0 93 100 10% i10 119 120 125 130 138 140 FOTAL

LESS
TovaL . 2 1 1 23 1 S 1 1§ 43

Ting 5.8 l.4 18.7  20.5 26.3 4.3  46.2 21.8 4.8 2.4 1.0 0.3 C. 0. 0. 0. 18%.0

NZ GUST PraxsS vS VEL. BY MISS. SEG. STEADY, MLT. 10C0, wCY. 30000

LESS «0 0 80 [} ] °0 *” 100 105 110 113 120 L2 130 138 140 197aL
2.4
2.2
2.0
1.8
1.7
l.6
1.5
1.6
1.3
1.2 . 7
0.8
0.7 3 3 s
0.6
0.3
0.4
0.2
LESS
ToTAL 10 11 148 4 2 L]

LY X g
- -
»
~
-

Timg 0.9 0.4 20.1 18.% 30.2 31.7 3.8 16.4 8.2 2.8 1.8 2.5 2.3 0.3 0. C. 168.7

Nl GUST PEAXS VS VEL. BY MISS. SEG. STEADY, ALT. 1000, WGI. 32000
LESS 40 (1] 80 [ 1] ° 3 10¢ 105 110 115 120 125 13 133 140 TOTAL

LESS
rTovaL 1 13

Tirg C. 0. 0.5 0.3 0. c.2 1.8 5.9 2.2 1.9 1.0 0.2 Q. 0. Q. 0. 14,9
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TABLE XXII - contd.

NI GUST PEAKS VS VEt. BY WISS, SEG. STEAODY, AT,

LESS
TOTAL

Timg

NI GUST PEACS ¥vS VEL. BY M]ISS.

2.6
2.2
2.0
1.8
1.7
t.6
1.5
1.4
1.3
1.2
c.8
0.7
0.6
c.5
0.4
0.2
LESS
ToTAL

TINE

N2 GUST PEAKS v§ VEL. BY WISS, SEG. STEADY,

2.4
2.2
2.0
1.0
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7
0.6
0.3
G.4
0.2
LESS
TovaL

LESS

2.4

LESS

3.4

LESS

“0

4

6.0

“0

60

40

1
T6.6

&0

[ 1]

0.5

20

22.1

[ 1]

90

1
12.7

"

21.8

SEG. STEACY, ALT.

[ 1]

66.9

[ 1]

28.1

1
648

3.7

”

1
5.1

L3

L 1)

26.3

2030, »G¥. LESS
100 105
1s.1 .5

2000, w6T. 20000

100 105
2

2

%.4 8.7

2009, %GT. 22000

100 1%
]

1

20.6 21.9

Lio s 120 123 130 133 140 TOTAL
3
|}

2.5 1.0 12.¢ 8.7 0.4 0. 0. 107.3

110 113 120 123 [ ¥ ] 135 ° 140 TOTAL

2 1 L

2 3 10

4 L[] s

30.6 235.8 19.0 10.% 1.0 9% 0. #12.6

110 1s 120 123 130 138 160 tOTAL
1 2

1 2

2 2 ]

17.0 1.9 7.4 13.0 2.8 C. 0. 228.7
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TABLE XXII - contd,

NI GUST PEACS VS VEL. BY

NISS. SEG. STEADY, ALF. 2000 »GT. 20000

LESS L] &0 80 [ 1] £ ] L 1] 100 103 1o 113 120 128 130 138 140 TOTAL
2.4
2.2
2.0
1.8
1.7
A 1.8
1.3
leé
1.3
1.2 1 1 2
2.8
0.7
0.6
CeS
0.4
0.2
LESS
TOtAL 1 1 2
time 0.3 4.8 11.0 3.2 3.8 0.3 0.4 1.7 2.7 0.8 G.2 0. 0. [ 29 0. O. 30.3
TABLE &AXII1
2l
GUST n, VERSUS ¢ BY MISSION SEGMENT
BY ALTITUDE BY C/¢
NI GUST PEAKS VS MU BY MESS. SEG. ASCENT, aL¥. LESS, CV1/$S 0.0
26 LESS 0.00 0,08 0.10 0.1% 0.20 2.2% 0.30 0.3% TOoTaL
2.2
2.0
1.0
1.7
| B )
1.3
1,4
1,3 2 2
1.2 11 1 t2
a.8
C.7 2 3 s
Ceb
93
8¢
0.2
LESS
TOTAL 2 3 13 [ } 19
Ml GUST PEAKS VS WU  BY NISS. SEG. ASCEwT, ALl. LESS, CI/S 0.12
2 LESS 0.0 0.03% 2.10 0.1% 0.20 0.2% 0.30 0.33% TvOTaL
N 3
2.2
2.0
1.8
1.7
1.8
1.9
1.0
1.3
= 1.2 1 2 3
0.8
0.7 : 3 L]
0.6
0.3
0.4
.2
LESS
T0%AL 2 3 7
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R = N Rt T s S e BT T T R ™Sk as . Sitestebeengiiisiin e




TABLE XXI1iI - contd.

NI GUST PEAKS VS MU BY MISS, SEG. ASCENT, ALT.
LESS 0.00 0.05 0.10 0.15 C.20 9.25

QOO OOEmmmmmmNNN
o 9 0606 0 0 8
NPNOPANDNWVWSILNVWORvIONS

2 2
. 1 -3
0.
LESS
TOTAL 3 5

NZ GUST PEAKS VS MU BY MISS. SEG. ASCENT, ALT.
LESS 0.00 0.05 0.10 0.15 0.20 0.25

€ vt o ot g o oo e B3 NN
*

1000,
0.30

16C0,

ct1/s 0.09
0.35 TOIAL

c1/s 0.12

0.30 0.35 TOTAL
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TABLE XXIII - contd.

ha Y

"
S
T
:

.

I

g

N2 GUST PCAKS VS MU BY NISS. SFG. ASCENT, ALT.

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7
0.6
0.5
O.4
0.2
LESS
TOTAL

+€SS

0.0C

0.05%

0.20

0.25

NZ GUST PEAKS VS MU AY MISS. SEG. MANUVR, ALT,

????OO—.—-—:——-—'NNN
[ ]
PVNOPONWEIVEYOONS

~

LESS
TOTAL

LESS

0.00

0.05

0.10

0.15

.20

0.25

2C€00, C¥/S 0.09

0.30

0.35 TOTAL

LESSy CT/S 0.06

0.30

0.35 T10TAL
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TABLE XXIII - contd.

NI GUST PEAKS VS MU BY MISS. SFG. MANUVR, ALT. LESS, CI/S 0.09
LESS 0.CO0 O0.05 0.10 0.i5 0.20 0.25 0.30 0.35 TOVAL

1.2 2 18 11 3
c.7 2 22 4 28

C.2
LESS
TOTAL 4 40 15 59

NI GUST PEAKS VS MU BY RBISS. SEG. MANUVR, ALY. 19000, CI/S 0.09
LESS 0.00 0.05 0.10 O0.15 0.20 0.25 0.30 C.35 TOTAL

c.--o-c-:-o--thN

-X-X-X-]
® 0 s 0 0 .
PRONBINWELIVWOONDIONS

(=]
)
~

LESS
TOTAL 3 3
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TABLE XXIII - contd.

o o

NZ GUST PEAKS vS My BY MISS. SEG. MANUVR, ALT. 1000, CT/S 0.12

LESS G6.CO0 0.05 0.10 0.15 ©C.20 0.25 0.30 0.35 TOIAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2 5 5
c.a
C.7 2 2
0.6
0.5
0.4
0.2
LESS
TOTAL 1 ?

NZ GUST PEAKS VS MU by P{5S. 31G. YANUVR, ALT. 20CCy CT/S 0.09

LESS .00 0.03% 6.16 G.-15 €. 0443 ¢.30 0.35 T0TAL

OOOﬂ-——:—-—»——-NNN
NIV GYONWILINOOJOONS

2 2
0.
O.
LESS
TOTAL 2 2
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TABLE XXIII - contd.

~N
.

X -X-X- o N

o
. .
NPV CUINWSIVEVYEON

-~
mo
Whne
(7o)

T07AL

NI GUST PEAKS VS MU BY MISS. SEG. DESCNT, ALT. LESS, C1/S 0.09
LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL

2 2

4 3 S 13 1 26
7 6 7 1 21

2 2 4

4 10 13 24 2 53

NZ GUST PLARS VS MU RY RISS. SEG. CESCNT, ALT. LESS, CI/S C.12

. ¢ 8 0 0 0 0
PVONINWHIPNOCNYNDPDONS

QOOOO-‘:--———-NNN

LESS 0.€0 0.05 0.10 0.15 C.2% 0.25 0.30 €.35 TaraL

2 2
1 1
3 3
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TABLE XXIII - contd.

NZ GUST PLAKS VS MO 8% MISS. SEG. DeSONT, ALl. 1000, CI/S 0.09

LESS 0.00 0.05 0.10 0.1% €.20 0.25 C.3C .35 TOTAL

2.4
2.2
2.0
l.a
t.?
1.6
1.5
‘.‘
1.3
1.2 2 2
0.8
0.7 1 1 2
0.6
0.5
0.4
0.2
LESS
TOTAL 1 1 4
NZ GUST PFAKS VS MU EY MISS. SEG. DESCNT, ALT. 10€0, CT/S° 0.12
LESS 0.00 0.05 0.10 ©0.15 C.20 0.25 ©€.20 0.35 TCIAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2 5 s
c.8
0.7 1 X 2
0.6
0.5
0.4
0.2
LESS
T0TAL 6 1 7
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TABLE XXIII - contd.

NI GUST PEAXS VS MU BY MISS. SEG. DESCNT, ALT.
LESS 0.00 0.05 0.10 0.15 0.20 O0./’F

2.4
2.2
2.0
1.8
1.7
l.6
1.5
1.4
1.3
1.2 2 1
0.8
0.7
0.6
0.5
0.4
0.2
LESS
TOTAL 2 1

NZ GUST PEAKS VS MU BY MISS. SEG. DESCNT, ALT.
LESS 0.C0 0.05 0.10 0.15 0.20 0.25

OO?:-:—:-:—.-—-—NION
VO ~NBNWLNO4BONS

1000, CY/S 0.15
0.30 0.35 TCTAL

2000, C1/S O0.12
0.30 0.35 TOTAL
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TABLE XXIII - contd.

NZ GUST PLAKS VS MU BY MISS. SEG,

1.2

0.6
0.5
0,4
0.2
LESS
TOTAL

TIPE

NI GUST PEARS VS MU BY MISS.

LESS 0.C0 0.05 0.10 0.15

2.9 20.5 1.9 0.7 1.0

STEADY .

0.20

ALY, LESS, CI/S 0.0

0.25 0.30 0.35 TOTAL
3

1

4

3.6 0. 0. 38.7

SEG. STEADY, ALT.

LESS. CI/3 0.09

LESS 2.00 0.05 G.10 0.15 .20 0.25 0.30 .35 TCIAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4 4 &
1.3 11 14 9 34
1.2 5 8¢ 121 66 | 257
c..
0.7 8 58 98 69 1 234
0.6 5 3 5 13
0.5 2 6 8
o.‘
0.2
LESS
TOTAL 13 138 238 159 2 550
TIPE 64.5 389.4 S0.T7 93.4 T4S.& 915.0 238.9 3.8 0. 2502.3
118
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TABLE XXII

- contd.

NI GUSY PEAKS VS MU BY MISS. SEG.

“

COOOMmmmmmmmw NNN
.
VMO NN WEIVWEONRDONS

o0
o &
~N &S

LESS
TOTAL

TIPE

°°°°°F‘~:-~i--~
NSOV GONWIPWOIPYJIONS

[oJ
.

LESS

0.

0.00

26,7

0.05 0.10 0.15

S.1 2.6 56.9

NZ GUST PEAKS VS MU 8Y MISS. SEG.

LESS

0.

.00

3.2

0.05 0.10 0.15

0.2 0.6 9.2

STEADY, ALY.

0.20 0.25
2

rd

1 2

3 4

109.0 37.4

STEADY, ALT.
0.20 0.25

23.3 18,5

LESS, C1/S O.12
0.3¢ 0.35 TOTAL

0.2 0. 23%.9

LESS, CV/S 0.15
0.30 0.35 TOTAL

0. 0. 55.1
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TABLE XXIII - contd.

NZ GLST PEAKS vS MU 6Y MISS.

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7
0.6
0.5
0.4
0.2
LESS
TOTAL

TINE

NZ GUST PEAKS VS MU BY MISS.

LESS

35.7

LESS

2.¢

0.00

171.9

0.C0

11 .4

0.05

33.3

0.05

0.10

SEG.
0.15

13

1

57.64 535.0

0.10

SEG.
0.15

15

13

29

98.5

STEADY, AT,

0.20

18

13

31
801.8

0.25

19

28

48

271.8

STEADY, ALV.

0.20

48
285.9

0.25

L

T0.4

1000, CT/S 0.09

0.30

4.9

0.35

TOTAL

45

54

100
1911.9

1000, C¥/S 0.12

0.30

0.

0.35

0.

TOTAL

85
478.8

~E
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TABLE XXIII - contd.

s 0 0 [}
NPV DINWSEI AN ONS

1]
COOOOmmmpmmmm NN
.

OOO:—:-'-:-—-—-—-NNN
.
MO NdBNWINOSBIONS

0.

NZ GUST PEAKS VS MU BY MISS. SEG. STEAOY, ALT.

LESS

0.00

0.05

0.2

0.0 0.15
2
1
3
0.5 19.9

0.20

8
55.7

0.25

10.6

Nl GUST PEAXS VS KU 8Y MISS. SEG. STEADY, ALV,

LESS

0.CO

0.05

1.2

0.10 0.15

1

C.20

2

14.0 190.3 489.3

0.25

14

109.2

10600, CI/S 0.15

0.30

0.3

0.35 TOTAL
8
3
11
0. 95.9%

2600, CY¥/S 0.09

0.30

9.1

0.35

TOTAL

17
859.4
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TABLE XXIII - contd.

NI GUST PEAKS VS MU MY MISS. SEG. SiEADYo ALT. 20C0, CT/S 0.12

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7
0.6
0.5
0.4
0.2
LESS
TOTAL

LESS 0.00 0.05 0.10 0.15 0.20

0.25 0.30 0.35 TOTAL

TABLE XXIV

GUST n, VERSUS 4 BY MISSION SEGMENT

L :

e — o T

NI GUST PEAKS VS MU BY MISS. SEG. ASCENT
LESS O0.CC 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL

2.%
2.2
2.0
1.8
1.7
1.6
1.5
l.4
1.3 2 2
1.2 17 ] 23
0.8
0.7 2 3 2 9 1é
0.6
0.5
0.4
0.2
LESS
TOTAL 2 3 21 13 41
122
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TABLE XXIV - contd.

NZ GUST PEAKS VS MU HBY MISS. SEG. MAAUVR

ooooo-:——-—--
NPIPVOUBINWENWCPYIONS

-~
mo
wne
w

TOTAL

Qaccoowu—r——o—bNNN
.
NSV NDNWLIT VMO yOONS

"~
m
(%)
w

TOTAL

LESS

0.00

0.05 0.10 0.15 0.20

2 25
2 27
4 52

NZ GUST PEAKS VS MU BY MISS. SEG. DESCNT

LESS

0.00

0.05 0.10 0.15 0.20

2

4 3 17 14
1 9 9

2 2

4 10 28 27

0.25

12

16

0.25

0.30

c.30

0.35 TCTAL

39
33

12

0.35 TOTAL

n
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TABLE XXIV - contd.

NZ GUST PEAKS VS MU BY MISS. SEG. STEADY

LESS 0.C0 0,05 0.10 0.15 €.20 0.25 0.30 0.35 TOTAL

12 17 10 39
6 92 175 95 1 369

8 8s 139 114 1 347

. «wz,:y3~vwﬁrk%“m~"l‘u4 N
[-X -2 :-' o puo o

T0TaL 14 194 337 235 2 182
TIrE 110.8 623.6 95.2 195.6 1680.7 277¢.1 955.2 20.0 C. 6457.3

TABLE XXV

GUST n, VERSUS AIRSPEED BY MISSION SEGMENT
—_ - ————— — . — ———/—— —— ———— ——  ——— — —_ _—— — " ——

N1 GUST PEAXRS vS VEL. SV PISS. SEC. ASCENT
LESS g 0 [ 1) [ 1] 0 *» 100 103 i10 113 120 123 13 133 is® TOTAL
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TABLE XXV - contd.

NI GUST PEAKS VS VvEL. DY NISS. SEC. maNUVR

LESS 0 .0 0 1) 0 *s 100 103 119 118 120 125 130 138 140 TOTAL
2.4
2.2
2.0
1.8
1.7
1.6
1.3
1.4
1.3
1.2 2 1 1 . s 15 ? % 2 ] 3
0.8
c.? 1 2 L] s . [ 3 1} »
c.8 .
0.3
0.4
0.2
LESS
T01aL 3 3 10 L) ] 23 10 2 2 1 ”

NI GUST PEAKS VS VEL. BV RISS. SEG. DESCAT

LESS 40 0 [ [} [ ] 0 *s 100 108 110 113 120 12% 1% 138 148 TOTML
2.4
2.2
2.0
1.8
1.7
1.8
1.3
T
1.3 2
1.2 35 13 L) [ 7 3 1
C.8
0.7 35 ] 2 3 3 3 1 28
0.6 2 L]
G.3
C.o
0.2
LESS
1o0taL 10 22 8 1 10 3 S 1 |13 n

NI GuST PEAKS ¥S VEL. BV WISS. SEG. STEAQY

LESS 0 ©0 [ ] [ }) L 1] L] 100 | DN 110 13 120 12% 130 133 18 TOTML
2.4
2.2
2.0
1.8
1.7
1.6
1.9
1.4
1.3 7 . 1
1.2 « [} ) .2 38 [}
0.0
0.7 ] “ 30 4C 33 3 2
0.6 L} [} 3 3
0.5
0.4
0.2
LESS
ToTAL 9 108 12/ ” 31 £ 1} [ n [ 3 3 a3 13 2 ™2

[ 9
2w
-
- w
3

2
2
30
2 33 1 H ) 34
4
[ ]

s 8 K.

TIME  821.7 105.1 1046.3 646.0 783.1 72C.5 461.7 3501.8 433.7 316.0 193.1 128.6 8s.4 132 0. 0. 0433
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TABLE XXVI

K2 GUST PEARS v WU CORPOSITE
LESS 9.0 0.0%5 0..0 0.13 ¢.20 0.2% 0C.30 0.35 T10TAL
2.2

2.0
1.3

-

L6
‘.’
P ) 4 .
1.3 [ 8] 19 10 43
:o: L] * 128 220 109 1 a0
'
0.7 2 18 €% s e | 3 422
G.6 ? [ L] 19
0.3 2 1 ] 8

8.2
LESS
TOTAL ® 27 07 a3 233 2 °6we

Yo L
o RN ) e Y Al ﬁaqw Mr 4% 2 4l

DLW e @ h

TABLE XXVII
: GUST n, VERSUS AIR.PEED

NI GUST PEAKS vS VELOCITY CImeQsSITE

2 LESS 40 &0 80 [ 3] w " 100 10% 110 113 120 123 10 133 146 TOIAL
. &
) 2.2
’ 2.0
1.8
1.7
. 1.6
1.3
1.6
1.3 L4 [
1.2 ] 7 2 s 33 41
c.8
C.? 12 [ 2] 36 93 [} 49 32 3
C.6
0.3 L}
0.0
8.2
LESS
ToraL 28 108 9 102 103 102 L 2] [ 3 [ 24 [ 3] 43 1e 2 *%e

-y
~N
w
w
- N

t.
H
-
LA
H

»
-
-
w»
00:
[
-
-
[ J
>
-
&
~
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Hl MANEYVERY VS VEL. BY MISS, SEC. ASCENT, ALT.

2.4
2.2
3.6
1.8
1.7
1.6
1.9
| 19
1.3
1.2
.0
8.7
¢ 0.6
0.5

0.6

0.2

LESS

T0taL

Nl SANEUVERS VS VEL. BY MISS. SEG. ASCEWT, M T.

2.4
2.2
2.0
1-8
1.7
t.6
1.3

| 32
1.3
1.2
0.8
8.7
0.6
.35
0.’
0.2
LESS
sGiaL

N2 RANEUVERS VS VEL. BV NISS. SEG. ASCEWT, AT,

2.4
2.2
2.0
1.8
1.7
1.6
1.3
1.4
1.3
1.2
o.8
8.7
0.8
0.3
8.4
..l
LESS
ToTaL

2.4
2.2

- z"
1.0
1.7
1.6
1.3
1.4
1.3
1.2
0.8
0.7
C.6
.3

[ 34
0.2

8 £33
o

N2 MANEUVERS VS VEL. BY WISS. SEG. ASCENT, AT,

TABLE XXVIII
M/ANEUVER n, VERSUS AIRSFEED BY MISSION
SEGMENT BY ALTITUDE BY GROSS WEIGHT

LESS, 6T,

LESS

LESS 0 [ 2] 80 s %0 *s 103 Lo 113 120 123 130

1 1 s 1
LESS, WET. 20000

LESS «0 60 [ ] [+ °*° ” 100 103 1o 113 120 123

- -
-
- e

17 [ ]

20 3 n 11 2 L [ ] 3 | 3
LESS, WGT. 22000

LESS ~ [ ) o0 [ 2] *w *” 108 103 110 (3] 120 123 1%

i [ 22 2

LESS, GT. 26000

LESS 40 &0 80 [ 1] W " 100 105 110 1s 120 123 139

133

133

133

160 TOTAL

140 tOTAL

18 WA

(2]

140 TOTML
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TABLE XXVIII - contd.

N2 MANEUVERS VS VEL. OV MISS. SEG. ASCENT, ALT. LESS, ®GCT. 20000
LESS 40 ~0 a0 83 ° * 100 103 110 113 120 123 i 13% 140 TOTAL

LESS
10taL 2 2 | 3

Nl MANEUJERS VS VEL. BY MISS. SEC. ASCENT, ALT. LESS, M6T. 32000
LESS 40 0 80 [ ] *°0 *s 100 108 110 1s 120 129 130 133 100 TOIAL

4
1

2.4
2.2
2.0
1.8
‘07
1.6
1.3
| T
1.3
‘Oz
S.8
0.7
... ‘ ‘
0.3
G
0.2
LESS
oAl 1 1

N RANEUVERS vS VEL. BY AISS. SEG. ASCENT, &iLT. 1000, %GT. LESS

2 LESS -0 [ [ 1] % *° ”" | Uy 105 110 ns 120 123 130 133 18 JOTAL
)
2.2
2.0
1.8
1.7
1.6

N2 MANEUVERS V)Y VEL. OV WESS. SEG. ASCENT, aLT. 10C0. »GP. 20000

2 LESS ~ [ ] 0 | ] ° *s e 143 10 113 120 128 130 133 140 TOTAL
®
2.2
2.0
1.8
1.7
1.6 -
1.3
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1.1 16.7  20.3 20.3 3.3 &2

1000, %GV, 24000
100 108 110

3 2 3
10.3 14,1 25,3

1000, WET. 20030
100 103 110

1000, WT. 28000
100 103 110

3
21.6 4.8 r 2

J

10.3

113

13

120

s.?

120

133 e TOTAL

13 b

e. Q. 143.0

139 149 TOIAML

0. [ 3 0.7

133 140 TOTARL

16

0. 0. 183.0
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TABLE XXVIiI - contd.

NI WANEUVERS VS VEL. BY NISS. SEG. STEADY, ALT.

2.4
2.2
2.0
1.8
t.7
leb
1.5
1.4

1.2
0.8
0.7

C.8
Qo4

LESS
TO0TAL

TINE

2.4
2.2
2.0
1.8
l.'
1.6
1.3
1.4
1.3
‘ol
0.8
0.7
0.6
0.3
0.4
0.2
LESS
T07AL

LESS 40 60 80 [ 2]

2

2 1 13
3 i 1
7 2 2

0.9 0.4 20.1 18.5 30.2

NI MANEUVERS VS VEL. BY WISS. SEG.
LESS 0 [} s0 L 1]
3 2
1
3 3 T
24 0. 7.8 7.6 8.0

Time

2.4
2.2
2.0
1.8
1.7

i3
1.4
1.3
1.2
0.0
0.7
c.
0.3
0.6
.2
LESS

NI MANEUVERS VS VEL. BY WISS. SEG.
LESS 40 [ ] "0 (]}
1
1 [ [} 16
. 7 16
1 1
1 19 17 E2

T0TAL
TI®E

3.4 6.0 Te.b 50.% 6.9

1000, WGT. 30000

0 * 100 10% 110 113 120 123
3 3 2
1 1
L) 1 2 |}
3.7 3.8 148 8.2 2.8 1.6 2.9 2.3
STEADY, ALT. 20C0, WGT. LESS
L s 130 108 110 113 120 123
1
2 ? L) 1
3 [ 1
] 13 [} 1
12,7  21.3 14,1 L 2% 2.9 1.0 12.¢ 4.7

STERDY, MLV.

30

.8

2000, WGT. 20000
" 100 109 11e s 120 123

[ 10 10 [} L
L} 1t b4 3 )
2 1 3

iy 22 20 19 7 1

7%.1 S4.4 02,7 .8 25.8 19.0 1C.3

130

0.8

130

1.0

133

133

13%

140 TOTAL

19
105.7

s TOTAL

2.

107.32

19¢ ToTAL

~3 3w

148
2.4

145




TABLE XXVIII - contd,

NI MANEUVZRS VS VEL. OY MISS. SEG. STEADY, AT,

2.4
2.2

M2 MANEUVERS ¥S VEL. 8Y NISS. SEG. STEADY, MT.

2.4
2.2
2.0
1.8
1.7
1.6
1.9
1.6
1.3
1.2
0.8
0.7
0.6
0.3
0.6
0.2
LEsS
TOTAL

Vi

N2 RANEUVERS VS ¥EL. BY PISS. SEG. STEADY, ALT.

244
2.2
2.0
1,8
1.7
1.6
1.9
l.s
les
1.2
e.0
0.7
0.4
.3
.4
0.2
LESS
TotaL

Tire

LESS

‘.’

LESS

LESS

L

Qs

40

0

0.

3622

0

[ 2]

]
u.l

3.2

[ )

2]

13
28.13

3.9

20C0. WG¥. 22000

9w L, 103 103 110 1ns

] 16 L) 2 L ]

23.7  26.3  20.6 219 17.0 T.¢

2000, WGT. 24000

90 ” 106 103 1s

%0 7.3 6.3 %) 6.7 12.7

20C0. WGT. 26000

0 » 00 103 110 113

2 1

1 2% 4 4.9 T  20.7 19,0

%2

120 123 130 138 14¢ TOTAL

T.4 13.0 2.8 0. Q. 228.7

120 123 t30 139 140 TOTAL

13

1.3 0. 0. . 78.4

120 128 130 133 148 TOTAML

[ 0. 0. 0. e. 8.7

e
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TABLE XXVHI - contd.

NI MANEUYERS VS VEL. BY RISS. 3€G. STEADY, ALT. 2000, BGV. 20000

2.6
2.2
2.0
1.8
1.7
1.6
1.5
1.0
1.3
1.2
0.8
g.?
.8
.5
0.4
0.2
LESS
1oty

Tire

LESS 40 .0 [ 1] (1] % ” 100 103 1 113 12¢ 123 13 139 140 T

1 1

i 1 2

1 1 | ] 3

0.5 4.8 11.0 3.2 3.8 0.3 [ 2% t.?7 2.7 0.8 8.2 e, Q. Qe o. 9. 38.3

NI MANEUVERS VS VEL. OV NISS. SEG. STEADY, ALT. 2300, w6T. 30000

2.0
2.2
2.0
1.8
1.7
1.6
1.5
t.e
1.3
1.2
0.8
0.7
C.6
0.5
0.4
0.2
LESS
T0TAL

TImE

LESS 40 [ ] [ ] L 1] *0 *" i00 108 110 1s 120 12 120 133 140 TOTAL

1 13
3
Ge Q. 0. 1.0 1.0 2.4 3.0 2.4 1.9 0.6 0.4 0.1 8. 0. e. [ X 14.9

TABLE XXIX
MANEUVER n, VERSUS ¢ BY MISSION SEGMENT
BY ALTITUDE BY Ct/o

NI RANEUVERS VS WU QY NISS. SEC. ASCENT, M.T. LESS, IT/S 0.0

2 LESS 0.00 0.05 0,30 0.13 0.20 9.2 0.0 0.33 ¥vCIaL
1l

2.2

2.0

1.8

1.7

1.8

‘.’

1.4

1.3

1.2 1 1
C.8

0.7 1 1
0.4

6.3 1 1
[ 213

0.2

LESS
0ora 1 1 1 3
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TABLE XXIX - contd.

NZ MANEUVERS VS MU BY MISS. SEG. ASCENT, ALT.

2.4
2.2
2.0
1.8
1.7
1.6
1.5
.4
1.3
1.2
0.8
O.7
0.6
0.5
0.4
0.2
LESS
TOTAL

51 MANEUVERS VS

OO C oo pom v 0o NN
R EEEENEEERER
VO NWIrF VWO ONS

LESS

LESS

0.0C

15

21

0.00

0.05 0.10 0.15 0.20

|

2 12 43 11

7 8 t7 6
1 1l

9 21 61 18

0.25

%J BY MISS. SEG. ASCENT, ALT.

0.05 0.10 0.15 0.20

0.25

LESSy CY/S 0.09

0.30

0.35 TOTAL

LESS, CT/S O0.12

0.30

0.35

-Nr :N

133

TOTAL

148




TABLE XXIX - contd.

NI MANEUVERS VS MU BY MISS. SEG. ASCENT, ALT. LESS, CT/S O0.15
LESS 0.00 0.05 0.10 0.15 0.20 0.25 ©.30 0.35 T70IAL

1.3

LESS
TOTAL 1 1

NZ MANEUVERS VS MU BY MISS. SEG. ASCENT, ALT. 1000, CI/S 0.09
LESS 0.00 0.05 0.10 0.1 0,20 0.25 0.30 0.35 TOTAL

-
[
w
[ __J
[

0.8
0.7 2 1 4 9 9 1 26
1 )

S

0.5 1 1
0.4
0.2
LESS
TOTAL 8 ) § ] 26 30 4 1 73
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TABLE XXIX - contd.

NI MA{EUVERS VS

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7
0.6
0.5
0.4
0.2
LESS
TOTAL

LESS 0.00 0.0%5 0.10

2 1
1 1
3 2

0.15%

MU BY NISS. SEG. ASCENT, ALT. 1000, CT/S 0.12

0.20 0.25 0.30 0.35 TVOTAL

15

NI MANEUVERS VS MU BY NISS. SEG. ASCENT, ALT, 10C0, CI/S 0.15

2.4
2.2
2.0
1.8
.7
1.6
1.9
1.4
1.3
1.2
0.8
0.7
0.6
0.5
0.4
0.2
LESS
TOTAL

LESS 0.00 0.05 0.10

0.15

0.20 0.25 0.30 0.35 T707AL

R R e S =
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TABLE XXIX - contd.

NI MANEUVERS VS MU BY RMISS. SEG. ASCENT, ALT. 2000, CT/S 0.09

0.2
LESS
TOTAL

°¢>°¢3--runnuonao~ha
NPV NONWEIVOEONDIONS

LESS 0.C0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL

1 1 2

4 8 1 13

1 1 4 12 18
1 1 2

1 1

1 1 9 23 2 36

NLZ MANEUVERS VS MU BY MISS. SEG. ASCENT, ALT. 2000, CT/S O0.12
LESS 0.00 0.95 0.10 0.15 0.20 0.25 0.30 0.35 7TOTAL

: 1 3 .
. 1 2 3
0.
0.
LESS
TOYAL 2 S 7
151
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TABLE XXIX - contd.

NZ MANEUVERS VS MU BY MISS., SEG. MANUVR, ALT.

OO mwmmmpmpmmNNN
R EEEEREEEX]
SPRNOCAdDNWINCONE NS

0.2
LESS
TOTAL

LESS 0.00 0.05 0.10 0.15 0.20

0.25

NI MANEUVERS VS MU BY MISS. SEG. MANUVR, ALT.

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7
0.6
0.5
0.4
0.2
LESS
TOTAL

LESS 0.C0 0.05 0.10 0.15 0.20

9.25%

- 09

23

LESS, CT/S 0.06
0.30 0.35 TOTAL

LESSy C1/S 0.09
0.30 0.35 TOVAL

39
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TABLE XXIX - contd.

o?ooo—:-:--c--—NNN
o o o
VO NONWIAVNOIOONS

P

moo
wmwe o
NS

TOTAL

e & & 0 o [ ]
NSV YENWEITNOTwRONS

OCOOOOOmMmmmpmmmm NHNN
L ]

-
m
w
"

TOTAL

NZ MANEUVERS VS NU BY MISS. SEG. MANUVR, ALT.

LESS 0.00 0.05 0.10 0.15

NZ MANEUVERS VS MU BY MISS. SEG.
LESS 0.00 0.05 0.10 0.15

1

2 2 8

| 1 1 9
2

|| 3 3 20

0.20

0.25

MANUVR, ALT.

0.20

3s

0.25

- -

-

LESS,
0.30

€178 0.12
0.35 TOTAL
6
1
L4

1000, CT/S 0.09

.30

0.35-

TOTAL

5
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NZ MANEUVERS VS MU BY MISS. SEG. MANUVR, ALT. 1000, CV/S 0.12

, LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
o
b 2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3 1 1
1.2 3 13 1 17
0.8
0.7 1 9 10
C.6
0.5
0.4
0.2
LESS
TOTAL 1 4 22 1 20

NI MANEUVERS VS MU BY RISS. SEG. MANUVR, ALT. 2000, CT/S_ 0.09

LESS 0.00 0,05 2.10 0,15 0.20 0.25 0.30 0.3 TOTAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7 1 1 4 7
3.6
0.¢ 1
0.4
0.2
LESS
TOTAL 1 4 1 13 4 35

N =
L~ ]
-
g s
[
e P

IS
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TABLE XXIX - contd.

NI MANEUVERS VS MU BY NISS. SEG. MANUVR, ALT.

NN
¢ © & ¢ »
oON S

o gut put put pue guo P N)
) .
2NN WSEVNO N

000
o o 0
o

0.5
0.4
0.2
LESS
TOTAL

Nl MANEUVERS VS MU BY MISS. SEG. DESCNY, ALT.

N A
)
N

)
[ X}

46 0 0 @

OOOOOO:-——M—.-.-N
L
PVONNDNWI VO

.
~

LESS
T0TAL

LESS 0.00 0.05 0.10 0.15

LESS 0.00 0.05 0.10 0.15

0.20 J.2%5 0.30

0.20 0.25 0.30

2000, CT/S O0.12

0.35 TOTAL

LESS, CT/S 0.06

0.35 T0TAL
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TABLE XXIX - contd.

NI MANEUVERS VS MU BY MISS. SEG. DESCNT, ALT.

LESS, CT/S 0.09

LESS 0.00 0.05 0.10 0.15 0.20 0.25 C.30 0.35 TOTAL
2.4
2.2
2.0
1.8
1.7 °
1.6
1.5
1.4 3 3
1.3 1 2 1 5 3 12 :
1.2 16 10 31 6l 45 7 170
0.8
0.7 1 9 12 14 N 21 5 9
0.6 2 H 2 9
0.5 1} 1 2 4
0.4
0.2
LESS
TOTAL 1 29 25 47 107 74 14 297
Nl MANEUVERS VS MU BY MISS. SEG. DESCNT, ALT, LESS, CT/S O.12
) LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
b
2.2
2.0
1.8
1.7
1.6
1.5 2 2
1.4 ] 1
1.3
1.2 2 2 4 5 2 15
008 [ )
0.7
0.6 ] 1
0.5
0.4 )
0.2
LESS
TOTAL 2 5 & 6 2 19
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TABLE XXIX - contd.

NI MANEUVERS VS MU BY MISS. SEG. DESCNT, ALT.
LESS 0.00 0.05 0.10 0.15 0.20 0.25

LESS, CT/S 0.15
0.30 0.35 TOTAL

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
n.8
0.7 1 1
0.6
C.5
0.4
0.2
LESS
TOTAL X 1
NI MANEUVERS VS MU BY MISS. SFG. DESCNT, ALT. 1000, CT/S C.06
LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7 2 2
0.6
0.5
0.4
0.2
LESS
TOTAL 2 2
157
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TABLE XXIX - contd.

Nl RANEUVERS VS MU DBY MISS. SEG. DESCNT, ALT. 1000, CT/S 0.09

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
0.7
0.6
0.5
0.4
0.2
LESS
TOTAL

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2
0.8
.7
0.6
0.5
0.4
0.2
LESS
TOTAL

LESS 0.60 0.05 O.l0

-
N w o v =
&»

-

w

0.15

78

0.20

93

0.25 0.30 0.35 TOTAL

16
S 127

NI NANEUVERS VS MU BY MISS. SEG. DESCNT, ALT. 1000, CV/S 0.12

LESS 0.00 0.05 0.10

N o

0.13

1¢

0.20

0.2% 0.30 0.35 TICTAL

R i~
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TABLE XXIX - contd.

NI MANEUVERS VS MU BY MISS. SEG. DESCNT, ALT. 1000, CI/S 0.15

LESS 0.00 O0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2 |} 1 2
0.8
0.7 1 1
0.6
0.5
0.4
0.2
LESS
TOTAL 2 1 3

NI MANEUVERS VS MU BY MISS. SEG. DESCNT, ALT. 2000, CT/S 0.09

LESS 0.C0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
204
2.2
2.0
1.8
| %
1.6
1.9 1 3
1.4
1.3 1 2 2 5
1.2 2 1 1l 2 18 19 1 46
0.8
0.7 2 19 12 2 35
0.6 2 1 1 4
0.5 1 1
0.4
0.2
LESS
TOTAL 4 | 1 S 41 3s 3 90
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TABLE XXIX - contd.

Pl MANEUVERT VS MU BY MISS. SEG. DESCNT, ALT. 2000, CT/S O0.12
LESS 0.00 0.05 0.10 0.15 0.2C . 0.25 0.30 0.35 TO7AL

COOwmmpmpmmr NNN
[ )
CPNONWIPVOOONS

- 1 2 2 1 6 .
. 1 4 5
. 2 2
0.5
C.4
0.2
LESS
TOTAL 1 3 8 1 13

NI MANEUVERS VS MU BY MISS. SEG. STEADY, ALY, LESSs CT/S 0.06
LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 C.35 TVTOTAL

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2 1 % 5 .
0.8
0.7 1 i
0.6
0.5 .
0.4
0.2
LESS
ToTAL 1 s 6
TINE 2.9 20.% 1.9 0.7 1.0 8.0 3.6 0. 0. 38,7
160
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TABLE XXIX - contd.

NI MANEUVERS VS MU BY M]SS. SEG.

[-N-N-N-Y W W N S N N
.
NSPVOYQONWSITVNOEOvRONS

0.

NI MANEUVERS VS MU BY M]SS.

LESS 0.00
4

2 13

1 14

3 31
64.5 389.4

0.05 0.10
2
4 17
4 14

1
9 33
50.7 93.4

0.15 0.20
2 3

14 11
130 216
120 166
12 16

3 1
281 413

STEADY, ALT. LESS, CI/S 0.09

0.25 0.30 0.35 7

1
1
2
10
60 2
82 2
7 1
1
164 H

oTAL

41
444

403
37
Py

1
939

145.¢ 916.0 238.9 3.8 0. 2502.3

SEG. STEADY, ALT.

LESS. CT/S 0.12

LESS 0.00 G.05 0.10 O0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2 1 1 3 3 6 14
0.8
0.7 3 | 3 8. 15
0.6
0.5
0.4
0.2
LESS
TOTAL 4 1 4 6 14 29
TINE 0. 24.7 5.1 2.6 56.9 1C9.0 137.4 0.2 0. 235.9
161
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TABLE XXIX - contd.

NZ MANEUVERS VS MU BY MISS. SEG. STEADY, ALT.

p-pu-o-:-—NNN

.
VNONBNWINWIPUBONS

00000
o0 0 0 0
»

0.2
LESS
TOTAL

Tire

OOO:-:-'--.-.-'ONN
T E) P
VO NONWIVOYOONS

LESS 0.00

0. 3.2

NI RANEUVERS VS

LESS  0.CO
3
3
35.7 171.9

0.15 ©€.20 0.2%

_NN N

L
9.2 23.3 18.5

MU BY MISS. SEG. STEADY, ALT.

0.15 0.20 0.29

2 2

1 9 1
39 124 52
3 86 38
2 6 2
3
18 227 93

ST.4 535.0 801.80 271.8

LESS, CY/S 0.15

0.30 0.35 TOVAL

N N

0. 0. 5.1

1000, C¥/S 0.09

0.30 0.35 TOTAL

1
220

158
10

406
4.9 0. 1911.9




TABLE XXIX - contd.

NZ MANEUVERS VS MU BY MISS. SEG. STEADY, ALT. 1000, CT/S 0.12
LESS 0.00 0.05 0.10 0.15 0.20 0,25 0.30 0.3% TOVAL

ooooa-—-—:-c--:-:wvw
[ ] e @
NSIVONONWEILVO gy ONS
)
[ ]

TOTAL 9 29 18 56
TINE 2.6 11.4 2.5 T.4 98.5 285.9 70.4 o. 0. 4708.8

Nl MANEUVERS VS MU BY MISS. SEG. STEADY, aL¥. 1000, CT/S O0.15
LESS ©0.00 0.05 0.10 0.15 .20 0.25 0.30 ©0.35 TVOTIAL

2.6
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3 2 2
1.2 4 4
0.8
0.7 | 1 2
[ 3 006
0.5
0.4
0.2
i LESS
TOTAL 2 S 1 s
TINE 0.1 0.7 0.2 0.5 19.9 5.7 18.6 0.3 0. 95.9
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NZ MANEUVERS VS MU- AY MISS. SEG. STEADY, ALT. 2000, CV/S 0.09
LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TVOTAL

2.4
A ] 2.2
2.0
1.8
1.7 :
1.6
1.5
- 1.4
) 1.3 1 4 1 6 :
1.2 1 26 80 23 1 131
0.8
0.7 23 7 22 122
0.6 1 6 i ]
0.5
" %
LESS
TOTAL 1 51 187 47 31 267
TIVE 4.9 | ) 1.2 14.0 190.3 489,33 189.2 9.1 0. 89%.4

NI MANEUVERS VS MU BY MISS. SEG. STEADY, ALT. 2000, C1/S 0.12
LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 €.35 TOTAL

2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3 1 2 3
1.2 2 14 16
* 0.8
0.7 1 7 ] 14
0.6
0.5
0.4 [ ]
0.2
LESS
TOTAL t 190 22 33
TIime 0. 0. 0. 18.9 22.6 75.6 104.7 1.7 0. 223.5




TABLE XXIX - contd.

NI MANEUVERS VS MU BY MISS. SEG. STEADY, ALT. 2000, Ci-S O0.15
LESS 0.C0 0.05 0.10 0.15 0.20 0.25 €.30 0.35 T0TAL

2.4
2.2
2.0
1.8
- - 101
1.6
1.5
l.4
. , 1.3
1.2 1 1
0.8
0.7
0.6
0.5
0.4
C.2
LESS
TOTAL 1 1
TIrE o. 0.5 0. 0. 1.7 11.6 2.1 0. 0. 15.9

TABLE XXX
MANEUVER n, VERSUS 4 BY MISSION SEGMENT

— — . _ _ _____ ___ _— _— _______J

NI MANEUVERS VS MU BY MISS. SEG. ASCENT
LESS 0.00 0.05 0.10 O0.15 0.20 0.25 0.30 0.35 TOTAL

2.4
2.2
2.0
i.8
1.7
o L ) ‘ob
1.5
l.4
1.3 1 1 3 1 6
- ° 1.2 12 2 14 70 46 3 1 148
0.8 )
0.7 2 19 11 14 34 32 1 113
0.6 i 1 3 1 6
0.5 2 1 3
0.4 1 1
0.2
LESS
TOTAL 2 33 13 29 168 a5 6 1 2717
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TABLE XXX - contd.

NI MANEUVERS VS MU BY NISS, SEG. MANUVR
LESS 0.00 0.05 0.10 0.15 ©€.20 -0.25 0.30 0.35 TOTAL

24
2.2
2.0
1.8
1.7 -
1e6
1.%
| Y}
1.3 2 5 5 4 16 ,
1.2 2 2 17 24 65 17 1 118
0.8
0.7 2 3 2 14 si 12 3 87
0.6 3 s 4 12
. 0.5 1 1
: 0.4 1 1
0.2
LESS
TOTAL & s 11 46 127 37 5 235
NI MANEUVERS VS MU BY MISS. SEG. DESCNTY
LESS ©0.00 0.0%5 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
22
2.0
1.8
1.7
1.6 1 1 2
1.5 2 1 3
1.6 4 2 1 7
1.3 3 3 s 14 12 37
1.2 3 30 18 52 136 123 15 3T
0.2
0.7 1 15 15 31 9% 70 10 236
0.6 2 2 1 1 6 11 2 2s
0.5 1 1 2 1 5
0.4 1 1 ¢
0.2
LESS
TOTAL 6 54 %0 9% 256 218 27 695 .
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TABLE XXX - contd.

NZ MANEUVERS VS MU BY MISS. SEG. STEADY
, LESS 0,00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
ol
2.2
2.0
1.8
1.7
1.6 1 1
: 1.5 1 1
1.4 4 5 2 1
1.3 4 2 18 26 14 6%
1.2 3 18 5 19 203 448 169 3 eco
0.8
0.7 1 17 s 16 180 354 166 2 141
0.6 1 15 28 12 1 7
0.5 6 1 1 s
0.4
| 0.2 1 1
LESS
r TOTAL 4 39 11 37 s2¢ 862 2367 6 1152
| TIME  11C.8 623.6 95.2 195.6 1680.7 2776.1 955.2 20.0  O. 6457.3

TABLE XXXI
MANEUVER n; VERSUS AIRSPEED
BY MISSION SEGMENT

N2 MANEUVERS VS VEL. OY mISS. SEG. ASCEMT
LESS L] 60 80 (1] *° " 100 103 110 s 120 123 1% 133 148 TOYAL

us

- e B
]
a
"

- o B

LESS
Tota 47 19 *% 33 20 10 23 13 10 t 1 m

) N2 RANEUVERS VS VEL. BY NISS. SEGC. mamuwve

LESS L [ ] 0 s W "’ 18 109 110 ns 120 123 138 139 168 TOTAL
2.8
. 2.2
. 2.0
1.8
1.7
1.6
1.3
| R
1.3 1 3 3 ) 1 1 2 2
1.2 3 7 13 12 1e 1 17 10 n
0.0
2.7 . 2 13 .
0.8 1 2 1 1 3 t
0.9 |} [
[ ) 1 | ]
0.2

LESS
TotaL ? 10 32 21 7 37 33 23 1 12 2 2 L) 3 1 ns

t i 1 110

-
o
-
-
-
-
[ J
-~
~Nw X4
[ ]
-
~
[}
-
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TABLE XXXI - contd.

N2 MANEUVERS VvS VEL. BY NISS. SEG.

2.4
2.2
2.0
l..
1.7
l..
1.3
1.4
l"
1.2
0.8
Cot
°..
0.3
0.4
0.2
LESS
T0T7AL

LESS ~0 60 o0 [ 3]

2 3

4 2 1

[ 4 10 L 3
(3] 28 113 36 43
n 21 (2] 33 2%

3 S 3 1

1 1 2

3

L] 3 202 82 T2

NI RANEUVERS VS VEL. BY NiSS. SEG.

2.4
2.2
2.0
‘..
L7
1.6
1.3
1.4
le3
1.2
0.8
0.7
0.4
0.3
0.4
0.2
LESS
TOTAL

"

LESS «0 0 00 [ 1]

. 1
. i 13 7 4
26 10 i1 T8 107
23 ] 104 58 101
1 3 12 3
L 2
34 19 246 153 216
821.7 105.1 1744.3 64,0 70%5.1

[ 214 )
0 *»
1
3 4
4 E4)
20 7
3 ]
| §
80 3
StEapy
°0 4]
L]
] 11
103 126
”°” "
[ .
200 2)9
720.5 641.7

100 103 1o 11s
3
16 [} L] 1
16 1 [ 3
1 2
3 7 12 4
100 108 110 s
1
1
2
L) s L s
104 n £ 40
73 [ si 43
4 10 3 2
1 3
1
108 132 in ”»
501.8 433.7 314.0 195.1

120

120

120.8

123

123

te
g

25
6.4

130

13.2

1335

133

148 TOIML

-
ce3? 3% un

140 TOoTAL
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TABLE XXXII
MANEUVER nz; VERSUS p )

NI MANEUVERS VS My COMPOSITE
LESS 0,00 0.0%5 0.10 0.13 0.20 0.25. 0.30 0.3% TvTOwAL

2.4
2.2
2.0
1.8
1.7
» . 1.6 1 i t 3
1.5 2 1 1 .
1.4 . 2 H 3 2 1]
1.3 [ 3 9 38 as 19 123
1.2 . .2 27 L} 433 .02 204 s 121t
Vel .
’ . 6.7 . [} ) 36 [} 324 so7 189 3 1M
’ 0.6 2 3 2 2 27 43 10 1 100
0.3 1 1 ) < 2 17
0.4 t t 1 3
0.2 1 1
LESS
ToTaL 12 130 1] 11 »e 1292 437 12 293¢
TABLE XXXIII
MANEUVER n, VERSUS AIRSPEED
i St/ it .
® - NI MANEUVERS VS VELOCITY COMPOSITE
LESS 40 0 80 as L 1] *s 100 195 110 113 120 123 130 138 144 TOTAL
2.4
2.2
- 2.0
. 1.8
1.7
1.8 1 1} 1 3
1.5 2 1 1 4
1.4 . Y 1 1 . 2 te
1.3 11 . 26 1e 9 L 17 ° ] s s 1 1 123
1.2 ”? ss 302 143 173 17e 183 160 9 Y el | §1 2 2 1
0.8
0.7 (1) 3 22 106 143 140 118 102 7 0 a7 3% 18 . e
0.6 ? 12 19 . 10 s [ in H % t ] 100
0.5 1 s 4 1 2 1 1 1 1 13
[ %Y 1 1 1 3
0.2 1 | §
LFSS
TOTAL 20¢ " sT4 29 338 34 338 260 170 13 102 'Y n L] 2 999
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